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PROTECTIVE SLEEVE FOR THREADED CONNECTIONS FOR 
EXPANDABLE LINER HANGER 
Cross Reference To Related Applications 
lOOOlJ The present application claims the benefit of the filing dates of: (1) U.S. provisional patent 
application serial no. 60/346,309, attorney docket no. 25791.92, filed on 01/07/02, the disclosure of which 
is incorporated herein by reference. 

[0002] The present application is related to the following: (1) U.S. patent application serial no. 

09/454,139, attorney docket no. 25791.03.02. filed on 12/3/1999, (2) U.S. patent application serial no. 

09/510,913, attorney docket no. 25791.7.02, filed on 2/23/2000, (3) U.S. patent application serial no. 

09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, (4) U.S. patent application serial no. 

09/440,338, attorney docket no. 25791.9.02, filed on 1 1/15/1999, (5) U.S. patent application serial no. 

09/523,460, attorney docket no. 25791 .1 1.02, filed on 3/10/2000, (6) U.S. patent application serial no. 

09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000, (7) U.S. patent application serial no. 

09/51 1,941, attorney docket no, 25791.16.02, filed on 2/24/2000, (8) U.S. patent application serial no. 

09/588,946, attorney docket no. 25791.17.02, filed on 6/7/2000, (9) U.S. patent application serial no. 

09/559,122, attorney docket no. 25791 .23.02, filed on 4/26/2000, (10) PCT patent application serial no. 

PCT/USOO/18635, attorney docket no. 25791.25.02, filed on 7/9/2000, (11) U.S. provisional patent 

application serial no. 60/162,671, attorney docket no. 25791.27, filed on 1 1/1/1999, (12) U.S. provisional 

patent application serial no,. 60/ 154,047, attorney docket no. 25791.29, filed on 9/16/1999, (13) U.S. 

provisional patent application serial no. 60/159,082, attorney docket no. 25791.34, filed on 10/12/1999, 

(14) U.S. provisional patent application serial no. 60/159,039, attorney docket no. 25791.36, filed on 
10/12/1999, (15) U.S. provisional patent application serial no. 60/159,033, attorney docket no. 25791,37, 
filed on 10/12/1999, (16) U.S. provisional patent application serial no. 60/212,359, attorney docket no. 
25791.38, filed on 6/19/2000, (17) U.S. provisional patent application serial no. 60/165,228, attorney 
docket no. 2579 1 .39, filed on 1 1/12/1 999, (18) U.S. provisional patent application serial no. 60/22 1 ,443, 
attorney docket no. 25791.45, filed on 7/28/2000, (19) U.S. provisional patent application serial no, 
60/221,645, attorney docket no. 25791,46, filed on 7/28/2000, (20) U.S. provisional patent application 
serial no. 60/233,638, attorney docket no, 25791.47, filed on 9/18/2000, (21) U.S. provisional patent 
application serial no. 60/237,334, attorney docket no. 2579 1 .48, filed on 1 0/2/2000, (22) U.S. provisional 
patent application serial no. 60/270,007, attorney docket no. 25791.50, filed on 2/20/2001, (23) U.S. 
provisional patent application serial no. 60/262,434, attorney dock^ no. 25791 .51, filed on 1/1 7/2001 , (24) 
U.S, provisional patent application serial no. 60/259,486, attorney docket no. 25791 .52, filed on 1/3/2001, 
(25) U.S. provisional patent application serial no. 60/303,740, attorney docket no. 25791.61, filed on 
7/6/2001, (26) U.S. provisional patent application serial no. 60/313,453, attorney docket no. 25791.59, 
filed on 8/20/2001, (27) U.S. provisional patent ^plication serial no. 60/317,985, attorney docket no. 
25791.67, filed on 9/6/2001, (28) U.S. provisional patent application serial no. 60/3318,386, attorney 
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docket no 25791.67.02. filed on 9/10/2001. (29) U.S. utility patent application serial no. 09/969,922, 
atton,eydocketno.25791.69,filedonlO/3/200U30)U.S. utility patentapplicationsena.no. 10/016^ 

attorney docket no. 25791 .70. filed on December 10. 2001 ; and (31) U.S. provisional patent apphcafon 
serial no. 60/343.674, attorney docket no. 25791.68. filed on 12/27/2001. the disclosures of which ate 
incorporated herein by reference. 

Background of the Invention 
This invention generall, U, oil m6 gas exploration, ami in pa«ic»la, » footing and 
™irin. wellboie oasings to ftcilitate oil and gas exploration 

,M041 During oil explomtion, a wellbor. typicUy trave^es a numte of zone, »i.hin . sulaemnean 
teiaHon. Wellbote casings a« >h»> fonn«. in the wellbore by rad,ally expa».ing and p.««c..l, 
«i™i„gt„b»l.r„»n,i>e.,hata.coupled>oo.eanotl»byth,.dedco™,.c.ion^ 

»,i.Uy expanding and plastioally defeating tubular nientbers coupled to on. ^ 
connec.ionsa,enotal».ysreli.ble«,produces.«sfa<«y remits. D,pa,Uo„l-..he«neadede^^ 

can be damaged daring the radial expansion process. 

,«,KB1 The present invention is direc^l to over«>»,ing one or more of the linitaaons of fte extslns 
processes for radially expanding and plastically deforming n.b»h>, m«nb«s c».pl.d to one another by 

threaded connections. 

Summary of the Invention 
10006, According to oneaspectofthe present inventio„.an.ethod of «dia,lyex^^^^^^ 

deformingaf^ttubularmemberandasecondtubularrnemberisprovidedthati^^^^^ 
ofthefirsttubularmembcrintoanendofatubularsleevehavinganinternalflangeintoabutn.ent^^^ 

interna, flange, inserting an end of the second .bularrnen^ber into another end of the t^^^^^ 

threadablycouplingtheendsof the first and second tubular member within them^^^^ 

endsofthe first and second tubular membersabutthe internal flangeofthetubulars.eeve.andd.spl^^^^^ 

an expansion device through the interiors of the first and second tubular members. 

,00071 According to another aspect of the present invention, a method of radially expanding and 

plastically deforming a first tubular member and a second tubular member is provided that mcludes 

Lrtinganendofthefirstt«b«larmemberintoanendofatubu.ars.eeve,coup.ingtheendofthetubu^ 

steevetotheend of the first tubular member, inserting an end of the second tubular member into another 
end ofthe tubular sleeve, threadablycouplingthe ends ofthe first and second tubular member w.thmA^ 

tubular sleeve, couplingtheother end ofthe tubular sleeve to the end of the second tubular member,and 

displacing an expansion device through the interiors ofthe first and second tubular members. 

,00081 Accordingtoanotheraspectofthepresentinvention.amethodofradia.lyexpandingand 

Ltically deforming a first tubular member and a second tubular member is provided that inCud^ 
Lse,tinganendofatubularsleevehavinganexterna.flangeintoanendofthefin.tubu.armem^^^^^^^ 
^.externa, flange abuts the endofthefirsttubular member, insertingtheotherendofthetubularsl^^ 

2 
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into an end of a second tubular member, threadably coupling the ends of the first and second tubular 
member>vithin the tubular sleeve until bothendsofthe first and second tubularmembersabuttheexternal 

flange of the tubular sleeve, and displacing an expansion device though the interiors of the first and 

second tubular members. 

(00091 According to another aspect of the pi^sent invention, a method of radially expanding and 
plastically deforming a first tubular member and a second tubular member is provided that mcludes 
inserting an end of the first tubular member into an end of a tubular sleeve having an internal flange mto 
abutment with the internal flange, inserting an end of the second tubular member into another end of the 
tubular sleeve into abutment with the internal flange, coupling the ends of the first and second tubular 
member to the tubular sleeve, and displacing an expansion device th«,ugh the interiois of the first and 
second tubular members. 

Brief Description of the Drawings 
lOOOlO] FIG. 1 a is a fragmentary cross-sectional illustration of a first tubular member having an internally 

threaded connection at an end portion. 

lOOOlll Fig. lb is a fragmentary cross-sectional illustration of the placement of a tubular sleeve onto the 
end portion of the first tubular member of Fig. la. 

[000121 Fig ic is a fragmentary cross-sectional illustration of the coupling of an externally threaded 
connection at an end portion of a second tubular member to the internally threaded connection at the end 
portion of the first tubular member of Fig. lb. 

(00013) Fig. Id is a fragmentary cross-sectional illustration of the radial expansion and plastic 

defonnation of a portion of the firsttubular member of Fig. Ic. 

(000141Fig.leisafragmentary cross sectional of the continued radial expansion andplasticdeform^^^ 
ofthe threaded connection between the first and second tubular members andthetubularsleeveofFi^^ 
(OOOlSlFig. 2a isafragmentaiycioss-sectionalillustrationoftheradialexpansionand plastic defom^^^ 

of a portion of a first tubular member having an internally threaded connection at an end portion, an 
alternative embodiment ofatubular sleeve supported by the en^portionofthe first tubularmember.anda 

second tubular memberhavinganextemally threaded portion coupled tothe internally thread^ 
the first tubular member. 

[000161 Fig. 2b is a fragmentary cross sectional of the continued radial expansion and plastic defonnation 
ofthethn«ded connection between the first and second tubularmembeis and thetubularsleeveofFig. 2a. 

(OOOlTlFig. 3a isafragmentarycross-sectionalillustrationofthe radial expansion andplasticdefomiation 

of a portion of a first tabular member having an internally threaded connection at an end portion, an 
altenmtive embodiment ofatubularsleeve supported by the end portionofthefirst tubular member.anda 

second tubularmemberhavlnganexternallythieaded portion coupled totiie internally threadedp^^^ 
the first tubular member. 
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.OOOlSlFig-SbisafragmenUrycrosssectiondofthe continued radi^ 

ofthethreadedconnectionbetweenthefirstand second tubular membersand the tubularsleeve^ 

,(«W191Fig.4aisaf«gn.entarycross.sectionaI illustration oftheradialexp^^^^^ 

of a portion of a first tubular member having an internally threaded connection at an end port.on. an 
alternativeembodimentofatub«larsleevehavinganeKten,alsealingelementsupportedbytheendporU^^ 

of thefirstt«bularmember.andasecond tubular memberhavinganextemallythreadedportioncouple^ 
the internally threaded portion of the first tubular member. 

l000201Fig.4bisafragmentarycrosssectionalofthecontinued radial expansionandplasticdefo^^^^^^ 
ofthethreadedconnectionbetweenthefirst and second tubularmembersandthetub«larsleeveofF.g^ 

,000211Fig.5aisafragmentarycross-sectionalillust.ationoftheradialexpansion 

of a portion of a first tubular member having an internally threaded connection at an end portion, an 
a^ernativeembodimentofatubularsleevesupponedbytheendportionofthefirsttubularmem^^^ 
second tubularmemberhavinganexternallythreadedportioncoupledtotheinternallythreaded^^^^ 

the first tubular member. 

l000221Fig. 5b isaftagmentary cross sectionalofthecontinuedradial expansion andplasticdefo^^^^^ 
ofthethreadedconnectionbetweenthefirstandsecondtubularmembersa„dthet«b«larsleeveofF.g^^ 

,00023]Fig. 6a is a fragmentary cross sectional illustration of an alternative embodiment of a tubular 

sleeve 

|00024,Fig. 6b is a fragmentary cross sectional iUustration of an alternative embodiment of a tubular 

sleeve 

l000251Fig. 6c is a fragmentary c«.s sectional illustration of an alternative embodiment of atubular 

sleeve 

,000261Fig. 6d is a fragmentary cross sectional illu.*«tion of an alternative embodiment of a tubular 

sleeve. . . . « 

,0D027,FlG.7aisafh.gmentarycros.sectionallllustrationofafi.st^^^^^ 

threaded connection at an end portion. 

l000281Fig.7bisaftBgmentarycro«.sectionalillustrationoftheplacementofanate^^^^ 
of a tubular sleeve onto the end portion of the first tubular member of Fig. 7a. 

,000291 Fig. 7c is a fiagmentary cross-sectional illustration of the coupling of an externally threaded 
connection at anendportionofasecond tubular member totheinternallythreadedco^^^^^^ 

portion of the first tubular member of Fig. 7b. 
,000301Fig.7disaf™gmentarycross-sectionalillustrationoftheradia^ 

of a portion of the first tubular member of Fig. 1 c. 

,000311Fig.7eisafi.gmentarycrosssectionalofthe continued radial expansion and plasticdeforn^t.^ 
ofthethreadedconnectionbetweenthefirstandsecondtubularmembersandthetubulard^^^ 
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,««21F10.«ais.fn«m»...yc,os.s«i-«.»s««c«of.f«^^^ 

threaded connection at an end portion. 

„f,B4„h,sl«.v.o«»tteo.dportionofll,ef„.tn.b»tomembe,<,fF,g.8a, 

portion ofthe first tubular member of Fig. 8b. „ oj 

to Ihe end portion ofthe second tubular member. 

|,K«,,,F,g.«fisafr.gn.en,a,^c,oss.sectio„.,mn»nt,o„ofthe,adiMexp».k»^ 

of a portion of the first tubular member of Fig. 8e. . .^^ 

|«K»8,Fi..8....*.gm.nt.,,cro»see,i.n.lof,becon.in„edr^i..»P««io.»KlP^-^ 

„ftheth,eadedco„nect»nbet,.ee„*e<lr«and»e.nd«*.te,,nen,b«,andth..nb»l.rs 

,«0039mG.,.i..6ugn«n,.,yc,o.s-seet,onMUInst,*»ofaf,.«.ubul»n»mb.rh^^^^^ 

threaded connection at an end portion. 

,«,0401Fig. 9b is a ,t,g„,ent...oross.ee«»nd ili,.s.n,«c»»f.<»piac»n»...taalt»»^ 
„fan.bula,sleeveoolo0.eendpo.tionofthefitstt.b«1arm«nberofF,g.9.. , , 

lOOM.IFig. 9C is a fragntenta,, en^s^seetienal iltastr^ion ofthe eonpling .t an «a.™.liy threaded 
Lneetio»«anendpo,donof.secondt.hUarm«.be,«..hem,.n«dlyth,eadedconnee«^ 

portion ofthe first tubular member of Fig. 9b. 

,000421Fig.9disaf«gme„ta.y cross-sectional iUustrationoftheradial^^^^ 
of a portion of the first tubular member of Fig. 9c. 

,0^,r,B.9eisai»,gn»nta,ye.osss«i«»iof..»con.i.-«i"ai.lexpa„sionandpias.,cd.f^^^^^ 

„f,hethre»Wco«„ee.io»b«we..««f»«»d»c«„dtubula,membe,s.ndth=.*U^ 

|OOM4|nG.10aisaih>gme«.,yc,os«ectionalilh»..atk,n»f.6.«^^^ 

threaded connection at an end portion. 

l000451Fig.l0bisaftagmentarycross.sectionaiillu^tio„oftheplacementofa„ate^^^^^ 

of atubularsleeveontotheendportlonofthefirsttubularmemberof Fig. 10a. 

,000461Fig. 10c is a fragmentary cross-sectional illustration ofthe coupling of an externally threaded 
connection atanendportionofasecond tubular membertothe internally threaded connectionatt^^ 

portion ofthe first tubular member of Fig. 10b. 

,00047lFig. lOd is a fragmentary cros^sectional illustration of *e radial expansion and plasUc 
deformation of a portion ofthe first tubular member of Fig. 10c. 
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threaded connection at an end portion. • 
oortionofthe first tubular member of Fig. lib. ^ „w;r 

„a . , f.^^ »o^— ^"^-^-^ 

deformationofaportionofthefirsttubularmemberofF.g.nc. 

^^ri^M=L«,s»e„.a^-,=-.ona.of*eco„.i„u.a«di-«P»»»nan.pU^^^^ 

;L,f.G.,2aUaf»gn,e.«,.™ss^.i-H>^°f-'"«-^'""'""'"'-'^'"'^'=' 

threaded connection at an end portion. 

;lC.S.2bi.a,.Sn..n».c^«^™«-*»-*-''---«°'""^ 

l^lFi. ,20 is a o— «.us«io„ of «» coupling of «. — 

rJio„a..e.dpo^.fa»»„-"b--™»'«"'---*'^"^'^ 

Dortion ofthe first tubular member of Fig. I2b. ^ , 

'^t^i^ m is . ».sn«n»y 0— »' '^'^ 

d«fonnalionofaportionoflhef.rstB.l>»larni«nbeiofFig.l2c. 

l.«8,Fig.>2ais.6,g»o««,o--"„-o''^"»^"'^'^'»^^-'°^'^^^^^^ 
rrlldcon««.io.,«»»en««0,s.«,ds».nd-.,n.en.t«sand*»»ba^^^ 

I^lFi^ ,3a is a a^«^o,»^l of *o coupling of an end po«ic of an 

,«™«ivc»nl»din«n,ofan.bu.a,s,ee«on»0,= «.dpo,.ionof.fus.«.bc,a,n,cmbcr 
;««»,F«..3bis.ft.,n«.»,c^sec,,ona.i,.us,»Uonof.hco„np>in.ofan.nd^onofascco.d 

6Ml»m««b«totheo>h«»dpo«io.offten.bnl.rsl.cv.ofF,g.l3a. 

,«»6.,Fig. 130 is a "O— '<>-' " ""^ ' 

ddbmaSon of a ponioo otfte firsttubular member of Fig. 13b. . ^ 

13c. 
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.00063inG.14aisafh.g«.entaryc«,ss-sectionanilustratio„ofanend 

,00064]Fifr 14b is a fragmentary cn.ss-sectional illustration of the coupling of an end porfon of an 
alternative embodiment of a tubular sle«ve onto the end portion of the first tubular member of F.g. 14a^ 
,000651Fig.l4cisafh.gmentarycross-sectionalillustrationofti.ecouplingofan^^^ 

tubular member to the other end portion of the tubular sleeve of Fig. Mb. 

l000661Fig. 14d is a fragmentary cross-sectional illustration of the radial expansion and plastic 
deformation of a portion of the first tubular member of Fig. 14c. 

,000671Fig.l4eisafh.gmentarycrosssectionalofthecontinued.adialexpansionandpla^^^ 

of the th^aded connection between the first and second tubular members and the tubular sleeve of F.g. 

l^lFig. 15 is an illustration of an exemplary embodiment of a protective sleeve for threaded 

connections for an expandable liner hanger. 

100069) Fig. 16 is an illustration of an exemplary embodiment of a protective sleeve for threaded 
connections for an expandable liner hanger. 

lOOOTOlFig. 17 is an illustration of an exemplary embodiment of a protective sleeve for threaded 

connections for an expandable liner hanger. 

[OOOTlJFig. 18 is an illustration of an exemplary embodiment of a protective sleeve for threaded 
connections for an expandable liner hang^. 

[000721Fig. 19 is an illustration of an exempla^r embodiment of a protective sleeve for threaded 
connections for an expandable liner hanger. 

l000731Fig. 20 is an illustration of an exemplary embodiment of a protective sleeve for threaded 
connections for an expandable liner hanger. 

(000741Fig. 21 is an illustration of an exemplary embodiment of a protective sleeve for threaded 
connections for an expandable liner hanger. 

l000751Fig. 22 is an illustration of an exemplary embodiment of a protective sleeve for threaded 
connections for an exT)andable liner hanger. 

l000761Fig. 23 is an iltostration of an exemplary embodiment of a protective sleeve for threaded 
connections for an expandable liner hanger. 

l000771Fig. 24 is an illustration of an exemplary embodiment of a protective sleeve for ti.readed 
connections for an expandable liner hanga. 

l000781Fig. 25 is an illustration of an exemplary embodiment of a protective sleeve for threaded 

connections for an ej^dable liner hanger. 

Detailed Description of the Dlustrative Embodiments 
1000791 Referring to Fig. 1 a, a first tubular member 1 0 includes an internally threaded connection 12 at 
an end portion 14. As illustrated in Fig. lb. a fust end of a tubular sleeve 16 that includes an internal 
flange 1 8 and tapered portions, 20 and 22, at opposite ends is then mounted upon and receives the end 
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„M»m«.b.r. A, «l»««..d in Fi^lc..nc«..y treaded congee,™ 24 of»e.d,^^ 

»dU^d*lyc».predt<..hein«™a,,y*«ad.aoon„e«ic,„ ,2of .heend port». 14of«,ef„^ 
lw„«.^,O.In..»e™p...™bodi™».-..en..n»S..S«r«»*.^^^^ 

28. TTU,. *= tubular sleeve ,6 i. ceupled .o and »™u„da snrftees of *e fin. »,d 

second tubular members, 10 and 28. 

,,,.8.nn an exemplary embodiment «.ein.e™a,,,«^»™-«">^»f*'»^P°^^ 
lef,.,.ubuia,.e™be,,Oisab„.conn.c,ion.a„d,b.ex».,,y«^co„««-««f*^^^^ 
p„„i«. 26 of me second «.b.la, men,b., 28 is a pin U. «. ^en^taO- ».bod»»nU *. 

Lema. di.me,e, of *e «b„,a, s,ee.e 1 6 is a. tos, app«,xi™«.r, .020" g™«,*a« o,|«de 
dian,e,e.of«.e and second »b„l.,m«.b.rs..»a„d28.I»*isn«»n.r,d.H„g*e«^^ 
couplingof the fi^and second »bUa,n«mb«..0».i 2.. fluidic»a«ri.lsw*m*.n.s.and 

s=condn.bntarm=n,beBmaybe«enledftomftet»b«tormembers. 

,«»».|,na„«ce™p,a,en,bodinKnlasi,.»»«.ainF,gs.lda„d...«»f-««l»»»^tubnto 

member, .0 a»l 28. ««1 *e «.bnla, sle... .6 my b. po^'o.-' '""^ 
s„chas,for»can,p.e,.™llbo..and»diany«.p«^a«dpl.»««-'y<Wonned,^ 

„K„i„, «, exp«»io. cone 34 «,™u8h *. of*. fi.s. and s«»nd ..^.b.- Tbe 

»^ porton^ 20 and 22. of *. ..bula, s..e« 16 f^ili«» m»ven,en. of .he .i-s, 

Jsecond »bula, .«mbe. ««hin and »„<»gb fte smcnn. 32. and d,. n,„vcn,en, of d» expansion 
cone 34 ft,o«gb*.i«.H«sofd»f.«a,«. second »b«la,m«nbe,s.lOand 28, n,a, be ftom»ptt. 

bottom or ftom bottom to top. r,u f f 

,000821 in an exemplao^ embodiment, during the radial expansion and plastic deformation of d.e firs 
Ld second tubular members.l0and28>e tubular sleevel6is also radially expanded and pl.^^^^^^ 
deformed. ,n an exemplary embodiment, as a result, the tubular sleeve 16 may be maintamedm 
cin^umferential tension and the end portions, 1 4 and 26, of d,e first and second tubular member.. 10 
and 28, may be maintained in circumferential compression. 

,000831In several exemplary embodiments, the first and second tubular members. 1 0 and 28. are 
„.dially expanded and plastically defonned using the expansion cone 32 in a conventional manner 
and/or using one or more of the methods and apparatusdisclosed in oneor more of the foHowm^Cl) 

US patentapplication serial no. 09/454.B9.attorneydoc.et„o.25791.03.0^^ 
aspatentapplication serial no. 09/5l0.913.atto.eydoc.etno. 25791.7.02, f^^ 



WO03rt»9M9 PCT/US02/39418 

U.S.pate„tapp,icationseria.no.09/502,350.a«or„eydoc.etno.2579L^ 
U S atentappHcation seHa. no. 09/440,338, atto^ey docket no. 25791.9.02, f..ed on 11/15/19 9 
US ate„ta^^^licationseHal„o.09/523,460,a«or„eydoc.etno.2579U 
US patentapplication serial no. 09/512,895.attonneydocUetno.25791.12.02. filed o„2^^^^^^^^ 
USratentappHcation serial no. 09/5n,941.atton.eydocUetno. 25791.16.02, rnedon^^^^^^^ 
US patent application serial no. 09/588,946. attorney docket no. 2579U7.02,fUedon 6/7/20^^ 
US patent application serial no. 09/559,122. attorney docket no. 25791.23.02. filed on 4/26^000. 
(10) PCX patent application serial no. PCT/USOO/18635, attorney docket no. 25791.25.02, filed on 
7/9/2000 (1 1) U.S. provisional patent application serial no. 60/162,671, attorney docket no. 25791.27. 
filed on l'l/l/1999. (12)U.S. provisional patent application serial no. 60/154,047. attorney docket no. 
25791 .29, filed on 9/16/1999, (13) U.S. provisional patent application serial no. 60/159,082. attorney 
docket no 25791 .34, filed on 10/12/1999, (14) U.S. provisional patent application serial no. 
60/159 039, attorney docket no. 25791.36, filed on 10/12/1999, (15) U.S. provisional patent 
application serial no. 60/159,033, attorney docket no. 2579137. filed on 10/12/1999, (16) U.S. 
provisional patent application serial no. 60/212.359.attorney docket no. 25791.38. filed on 6/1^^^^ 

(, 7) U S provisional patent application serial no. 60/165.228. attorney docket no. 25791 39. filed on 
1 1/12/1999, (18) U.S. provisional patent application serial no. 60/221.443. attorney docket no. 
25791 .45. filed on 7/28/2000. (19) U.S. provisional patent application serial no. 60/221.645. attorney 
docket no 2579 1 .46. filed on 7/28/2000. (20) U.S. provisional patent application serial no. 
60/233 638. attorney docket no. 25791.47. filed on 9/18/2000, (21) U.S. provisional patent appl.cat.on 
serial no. 60/237334. attorney docket no. 25791.48, filed on 10/2/2000. (22) U.S. provisional patent 
application serial no. 60/270.007, attorney docket no. 25791 .50, filed on 2/20/2001; (23) U.S. 
p^visional patent application serial no. 60/262.434. attorney docket no. 25791 .51. filed on 1/17/2001; 
(24) U S, provisional patent application serial no. 60/259,486, attorney docket no. 25791 .52, filed on 
1/3/2001- (25)U.S. pK>vbional patent application serial no. 60/303,740, attorney docket no. 25791.61, 
filed on 7/6/2001; (26)U.S. provisional patent application serial no. 60/313.453, attorney docket no. 
25791 .59, filed on 8/20/2001; (27) U.S. provisional patent application serial no. 60/317.985, attorney 
docket no' 25791.67. filed on 9/6/2001; (28) U.S. provisional patent application serial no. 
60/3318386, attorney docket no. 25791 .67.02, filed on 9/10/2001; (29) U.S. utility patent application 
serial no 09/969,922. attorney docket no. 25791.69, filed on 10/3/2001; (30) U.S. utility patent 
application serial no. 10/016,467, attorney docket no. 25791 .70, filed on December 10. 2001; and (31) 
U.S. provisional patent application serial no. 60/343.674, attorney docket no. 25791 .68. filed on 
12/27/2001, the disclosures of which are incorporated herein by reference. 
[000841 In ^veral alternative embodiments, the first and second tubular members. 1 0 and 28. are 
radially expanded and plastically defonned using other conventional methods for radially expandmg 
and plastically defonning tt.bular members such as. for example, internal pressurization and/or n,ller 
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457 532 Bl the disclosure of which is incorporated herein by reference. 

L^of«»e„dponio»,.4a.d26,of*en«a„d»co„d«.bu,«m«,b^.0».m*.n^^^ 
«^io,,„*c.s«f*».aponio.s,M,„d26,of*ef^«-»^»bu,«»«nb» 0.».2».- 

.„„„ec,ions,.2.»d24,of*ef«»K.s^d«b»U,n,».be,..0»^2^n.yb..™^^^^^ 

„e.be,,,e,.i^duH„s«««««ded».pBngof*=nrs.a^«oo^— ar"-^-^"""^ 
..„e , Jo.id»»i«ai^»f»»"de^d««-a.d»»»d»b.>.,»»nbe„.|^*^^^^^^^^^ 

^ ■^^ ,8of*=«,b«la„l=.v. F»*»™«.d.e»b«,a„l«v= I6»ayp^.n.c™k 
p^gaaon d»i«g4. ndia. exp»SK» «,d plastic drfb^ation ot*e and ^ «.buW 

»d portl<»». .4 a«l 26, of Ih. S« «rf »»od «.bular m™*»s may be Umlud i™ »ve,..y « 
.,W»«...,«>^».In.«i»a..«-c<«p.e.lng«.e«dia,=xpans^a,dpla«.— 

■h. ft«aM seoo-Kl ^bclarnKmbers, 10 a„d 28, >he .»b„,a, sleeve 16 may pn,v,de a fl«,d u^. me«l- 

U,«ric»»6ce of ,be b,b«lar sleeve and *e ex»rio, so*ces of *e ««1 
portions, 14 and 26, of -.i second «b„lar member. In .his manner. «dic ma«™h »e 
len,edfi<™passi„g«.».8hd,e>h^edc»nec.ions,12.„d24,ofd»fin.ands.e«^ 

m^nben^ .0 ««. 28. in» «,e annulns be».n «,e f,«. and second mbnl.rm»nb.« a^ *e 
32 Furthenno.. because, following a,e radial expansion and plastic defom«.ion of ft. fW and 
tubular members. 10 «.d 28, mbnlarsleeve 16 may be maimained incin»»^«««.l 
„sion and drcend portions. ,4.„d26,of,bef«.ndseco„d„b.,armembe.^0and2^ayba 
nrninuined in circnmfe,en.aleomp,e^ion.axia,to.da and/or »«,..to.dsm«-b.»»m««dft^ 

the tubular sleeve. i,au • 

,0«086,Refe,rtng«>Fies.2aa«,2b,ina..N»n.«v.«nbodim»,.a.»b«la,sle.v.ll0i»™^ 
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internal flange 1 12 and a tapei«l portion 114 is coupled to the first and second tubular members, 10 
and 28 In particular, the tubular sleeve 110 receives and mates with the end portion 14 of the first 
tubular member 10, and the internal flange 1 12 of the tubular sleeve is received within the annular 
recess 30 of the second tubular member ^S proximate the end of the first tubular member. In this 
manner, the tubular sleeve 110 is coupled to the end portions, 1 4 and 26, of the first and second tubular 
members, 10 and 28, and the tubular sleeve covers the end portion 14 of the firsttubular member 10. 
I000871In an exemplary embodiment, the first and second tubular members, 10 and 28. and the 
tubular sleeve 1 1 0 may tl.en be positioned within the structure 32 and radially expanded and plastically 
deformed, for example, by moving an expansion cone 34 through the interiors of the fust and second 
tubular members. In an exemplary embodiment, following the radial expansion and plast.c 
deformation of the fir« and second tubular members. 10 and 28, the tubular sleeve 1 10 may be 
maintained in circumferential tension and the end portions, 14 and 26, of the first and second tubular 
members, 10 and 28, may be maintained in circumferential compression. 

[00088] The use of the tubular sleeve 1 10 during (a) the coupling of the first tubular member 1 0 to the 
second tubular member 28. (b) the placement of the first and second tubular members in the structure 
32 and (c) the radial expansion and plastic deformation of the first and second tubular members 
pr^videsanumberofsignificant benefits. For example, the tubular sleeve 1 10 protects the extenor 
surface of the end portion 14 of the firsttubular member 10 during handling and insertion of the 
tubular membe.^ within the structure 32. In this manner, damage to the exterior surfaces of the end 
portion 14 of the first tubular member 10 is prevented that could result in stress concentrations that 
could result in a catastrosphic feilure during subsequent radial expansion operations. In addition, 
during the relative .x,tation of the second tubular member with respect to the first tubular member. 
requir«l during the threaded coupling of the first and second tubular members, the tubular sleeve 1 1 0 
provides an indication of to what degree the fi.*t and second tubular members are threadably coupled. 
For example, if the tubular sleeve 1 10 can be easily rotated, that would indicate that the fust and 
second tubular members. 1 0 and 28. are not fully threadably coupled and in intimate contact with the 
mtemal flange 1 12 of the tubular sleeve. Furthermore, the tubular sleeve 1 10 may prevent crack 
propagation during the radial expansion and plastic deformation of the first and second tubular 
members, 10 and 28. In this manner, failure modes such as, for example, longitudinal cracks m the 
end portions, 14 and 26, of the first and second tubular members may be limited in severity or 
eliminated all together. In addition, after completing the radial expansion and plastfc deformation of 
the first and second tubular members, 10 and 28, the tubular sleeve 1 10 may provide a fluid tight 
nietal-to-metal seal between interior surface of the tubular sleeve and the e.xterior surfece of the end 
portion 1 4 of the first tubular member. In this manner, fluidic materials are prevented from passing 
through the threaded connections. 12 and 24. of the first and second tubular members. 10 and 28. mto 
the annulus between the first and second tubular members and the structure 32. Furthermore, because. 

11 



wo 03^59549 PCT/US..2/39418 

foUowingthe radial expansion and plastic deformation of the first and second tubular members, .0 and 
28 the tubular sleeve 110 may be maintained in circumferential tension and the end portions. 14 and 
26 of the first and second tubular members, 10 and 28, may be maintained in circumferential 
compression, axial loads and/or torque loads may be transmitted through the tubular sleeve. 
I000891Referring to Figs. 3a and 3b, in an alternative embodiment, a tubular sleeve 210 having an 
internal flange 212, tapered portions, 214 and 216, at opposite ends, and annular sealing members. 218 
and 220. positioned on opposite sides of the internal flange, is coupled to the first and second tubular 
members 10 and 28. In particular, the tubular sleeve 210 receives and mates with the end portions. 14 
and 26 of the fi,^ and second tubular members, 10 andl28, and the internal flange 212 of the tubular 
sleeve is received within the annular recess 30 of the second tubular member 28 proximate the end of 
the first tubular member. Furthermore, the sealing members.218and 220. of the tubular sleeve210 

engage and fluidicly seal the interface between the tubular sleeve and the end portions. 14 and 26, of 
the first and second tubular members, 10 and 28. In this manner, the tubular sleeve 210 is coupled to 
the end portions, 1 4 and 26, of the first and second tubular members. 1 0 and 28, and the tubular sleeve 
covers the end portions. 14 and 26, of the first and second tubular members, 10 and 28. 
[000901 In an exemplary embodiment, the first and second tubular membens, 10 and 28, and the 
tubular sleeve 210 may then be positioned within the structure 32 and radially expanded and plastically 
defortned. for example, by movmg an expansion cone 34 through the interiors of the first and second 
tubular members. In an exemplary embodiment, following the radial expansion and plastic 
deformation of the first and second tubular members. 10 and 28, the tubular sleeve 210 may be 
maintained in circumferential tension and the end portions, 14 and 26. of the first and second tubular 
members, 10 and 28. may be maintained in circumferential compression. 

[0009im.e use of the tubular sleeve 210 during (a) the coupling of Ae first tubular member 10 to the 
second tubular member 28. (b) the placement of the first and second tubular members in the structure 
32 and (c) the radial expansion and plastic deformation of the first and second tubular members 
provides a number of significant benefits. For example, the tubular sleeve 210 protects the exterior 
surfaces of the end portions. 1 4 and 26, of the first and second tubular members. 1 0 and 28, during 
handling and insertion of the tubular members within the structure 32. In this manner, damage to the 
exterior surfaces of the end portions, 14 and 26. of the first and second tubular members, 10 and 28. .s 
prevented that could result in stress concentrations that could result in a catastrosphic failure during 
subsequent radial expansion operations. In addition, during the relative rotation of the second tubular 
member with respect to the first tubular member, required during the threaded coupling ofthe first and 

second tubular members, the tubular sleeve 21 0 provides an indication of to what degree the first and 
second tubular members are threadably coupled. For example, if the tubular sleeve 210 can be easily 
rotated, that would indicate that the first and second tubular members, 1 0 and 28. are not fully 
threadably coupled and in intimate contact with the internal flange 212 of the tubular sleeve. 
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Furthermore, the tubular sleeve 210 may prevent crack propagation during the radial expansion and 
plastic deformation of the first and second tubular members, 10 and 28. In tiiis manner, failure modes 
such as, for example, longitudinal cracks in the end portions, 14 and 26, of the first and second tubular 
members, 10 and 28, may be limited in severity or eliminated all together. In addition, after 
completing the radial expansion and plastic deformation of the first and second tubular members, 10 
and 28, the tubular sleeve 210 may provide a fluid tight metal-to-metal seal between interior surface of 
the tubular sleeve and the exterior surfaces of the end portions,14 and 26, of the first and second 
tubular members. In this manner, fluidic materials are prevented from passing through the threaded 
connections, 12 and 24, of the firet and second tubular members, 10 and 28, into the annulus between 
the first and second tubular members and the structure 32. Furthermore, because, following the radial 
expansion and plastic deformation of the first and second tubular members, 10 and 28, the tubular 
sleeve 210 may be maintained in circumferential tension and the end portions, 14 and 26, of the first 
and second tubular members, 10 and 28, may be maintained in circumferential compression, axial 
loads and/or torque loads may be transmitted through the tubular sleeve. 

[00092) Referring to Figs. 4a and 4b, in an alternative embodiment, a tubular sleeve 310 having an 
internal flange 312, tapered portions, 314 and 3 16, at opposite ends, and an annular sealing member 
3 1 8 positioned on the exterior surface of the tubular sleeve, is coupled to the first and second tubular 
members, 10 and 28. In particular, the tubular sleeve 310 receives and mates with the end portions, 14 
and 26, of the first and second tubular members, 10 and 28, and the internal flange 312 of the tubular 
sleeve is received within the annular recess 30 of the second tubular member 28 proximate the end of 
the first tubular member. In this manner, the tubular sleeve 3 10 is coupled to the end portions, 14 and 
26, of the first and second tubular members, 10 and 28, and the tubular sleeve covers the end portions, 
14 and 26, of the first and second tubular members, 10 and 28. 

{00093} In an exemplary embodiment, the first and second tubular members, 10 and 28, and the 
tubular sleeve 310 may then be positioned within the structure 32 and radially expanded and plastically 
deformed, for example, by moving an ejqiansion cone 34 through the interiors of the first and second 
tubular members. In an exemplary embodiment, following the radial expansion and plastic 
deformation of the first and second tubular members, 10 and 28, the tubular sleeve 310 may be 
maintained in circumferential tension and the end portions, 14 and 26, of the first and second tubular 
members, 10 and 28, may be maintained in circumferential compression. Furthermore, in an 
exemplary wnbodiment, following the radial expansion and plastic deformation of the first and second 
tubular members, 1 0 and 28, the annular sealmg member 3 1 8 circumferentially engages the interior 
surface of the structure 32 thereby preventing the passage of fluidic materials through the annulus 
between the tubular sleeve 3 1 0 and the structure. In this manner, the tubular sleeve 310 may provide 
an expandable packer element. 

[00094] The use of the tubular sleeve 3 1 0 during (a) the coupling of the first tubular member 1 0 to the 
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second .ubular member 28. (b)thep,ace™entofthef..t and .^^^ 

32 and (c) the radial expansion and plastic deformation of the first and second tubular members 
pr:videsanumber of si^ificant benefits. For example, the tubular sleeveSlOprotects*^^ 

surfaces of the end portions, 14 and 26, of the first and second tubular members, 10 and 28. dunng 
handHngand insertion of «.e tubular members within the structure 32. In this mann.. dan^ge to ^.e 
exteriorsurfecesofthe end portions, 14 and 26, ofthe firs, and second tubular members. 10and28..s 
prevented that could result in stress concentrations that could result inacatastrosp^^^ 
subsequentradial expansion operations, inaddition. during therelativen,tation of these^^^ 
memberwithrespecttothefirst.bu.armember..c,uiredduringthetiueadedcoup.mgof^^^^^^ 

second tubular members, the tubular sleeve 3 1 0 provides an indication of to what degree the first and 
second tubular members are threadably coupled. For example, if thetubularsteeveSlOcanbe^^^^ 

rotated, tl.at would indicate that the first and second tubular members. 10 and 28. are not fully 
threadably coupled and in intimate contact with the internal flange 3 12 ofthe tubular sleeve. 
Furthermore, the tubular sleeve 3 10 may prevent crack propagation during the radial expansion and 
plastic deformation of the first and second tubular members. 10 and 28. In this manner, fadure modes 
such as, for example, longitudinal cracks inthe end portions. Hand 26. of thefirstand^ondtub^^ 

members, 10 and 28, may be limited in severity or eliminated all together. In addition, after 
complefingtheradialexpansionandplasticdeforxnationofthefirstandsecondtubularmembe^ 
and28,thetubularsleeve310mayprovideafluid tight metal-to-metal sealbetween interior sur^^ 
thetubularsleeveandtheexteriorsurfacesoftheendportions.l4and26,ofthefirstandsecond 

tubular members. In this manner, fluidic materials are prevented from passing through the threaded 
connections. 12 and 24, ofthe first and second tubular members. 10 and 28. into the annulus between 
the first and second tubular members and Ae structure 32. Furthermore, because, following the rad,al 
expansion and plastic deformation ofthe first and second tubular members, 10 and 28, the tubular 
sleeve 310 may be maintained in circumferential tension and the end portions, 14 and 26, ofthe first 
and second tubular members. 10 and 28. may be maintained in circumferential compression, ax.al 
loads and/or torque loads may be transmitted through the tubular sleeve. In addition, because, 
followingthe radial expansion and plastic deformation ofthe first and second tubular members, 10 and 
28. the annular sealing member 318 may circumferentially engage the interior surfece ofthe structure 
32 the tubular sleeve 310 may provide an expandable packer element 

10^0951 Referring to Figs. 5a and 5b. in an alternative embodiment, a non-metallic tubular sleeve 410 
having an internal flange 412, and tapered portions, 414 and 416. at opposite ends, is coupled to the 
first and second tubular members. 10and28. In particular, the tubular sleeve 410 receives and mates 
with the end portions. 14 and 26. ofthe first and second tubular members. 10 and 28, and the mtemal 
flange 412 ofthe tubular sleeve is m^eived within the annular recess 30 ofthe second tubular member 
28 proximate the end of the first tubular member. In this manner, the tubular sleeve 410 .s coupled to 
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the end portions. 14 and 26, of the first and second tubular members, 10 and 28. and Ae tubular sleeve 
covers the end portions. 14 and 26. of the first and second tubular members. 10 and 28. 
100096] In several exemplary embodiments, the tabular sleeve 410 may be plastic, ceramic, 
elastomeric, composite and/or a frangible material. 

1000971In an exemplary embodiment, the first and second tubular members, 10 and 28, and the 
tubular sleeve 410 may then be positioned within the structure 32 and radially expanded and plastically 
deformed, for example, by moving an expansion cone 34 through the interiors of the first and second 
tubular members. In an exemplary embodiment, following the radial expansion and plastic 
deformation of the first and second tubular members, 10and28,the tubular sleeve 410 may be 
maintained in circumferential tension and the end portions, 14 and 26, of the first and second tubular 
members. 10 and 28, may be maintained in circumferential compression. Furthermore, in an 
exemplary embodiment, during the radial expansion and plastic deformation of the first and second 
tubular members. 10 and 28, the tubular sleeve 310 may be broken off of the fust and second tubular 
members. 

[000981 The use of the tubular sleeve 410 during (a) the coupling of the first tubular member 10 to the 
second tubular member 28. (b) the placement of the first and second tubular members in the structure 
32, and (c) the radial expansion and plastic deformation of the first and second tubular members 
provides a number of significant benefits. For example, the ttibular sleeve 410 protects the exterior 
surfaces of the end portions. 14 and 26. of the first and second tubular members, 10 and 28, during 
handling and insertion of the tubular members within the structure 32. In this manner, damage to the 
exterior surfeces of the end portions, 14 and 26, of the first and second tubular members, 10 and 28, is 
prevented that could result in stress concentrations that could result in a catastrosphic failure during 
subsequent radial expansion operations. In addition, during the relative rotation of the second tubular 
member with respect to the first tubular member, required during the threaded coupling of the first and 
second tubular members, the tubular sleeve 410 provides an indication of to what degree the first and 
second tubular members are threadably coupled. For example, if the tubular sleeve 410 can be easily 
rotated, that would indicate that the first and second tubular members, 10 and 28, are not fully 
threadably coupled and in intimate contact with the internal flange 412 of the tubular sleeve. 
Furthermore, the tubular sleeve 41 0 may prevent crack propagation during the radial expansion and 
plastic deformation of the first and second tubular members, 10 and 28. In this manner, failure modes 
such as, for example, longitudinal cracks in the end portions, 14 and 26, of the first and second tubular 
members, 10 and 28, may be limited in severity or eliminated all together. In addition, after 
completing the radial expansion and plastic deformation of the first and second tubular members, 10 
and 28, the tubular sleeve 410 may provide a fluid tight metal-to-metal seal between mterior surface of 
the tubular sleeve and the exterior surfaces of the end portions,14 and 26. of the first and second 
tubular members. In this manner, fluidic materials are prevented from passing through the threaded 
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connections. 12 and 24, of the first and second tubular .ember., 10 and 28. into the annulus between 
Ae f.«t and second tubular men^bers and the structure 32. Furthennore, because, following the radial 
expansion and plastic deformation of the first and second tubular members, 10 and 28. the tubular 
sleeve 410 may be maintained in circumferential tension and the end portions, 14 and 26. of the fi«t 
and second tubular members. 1 0 and 28, may be maintained in circumferential compression. ax,al 
loads and/or torque loads may be transmitted through the tubular sleeve. In addition, because, dunng 
the radial expansion and plastic deformation of *e first and second tubular members, 10 and 28, the 
tubular sleeve 4 1 0 may be broken off of the first and second tubular members, the final outside 
diameter of the first and second tubular members may more closely match the inside diameter of the 
Structure 32. 

l000991Referring to Fig. 6a, in an exemplar' embodiment, a tubular sleeve 510 includes an internal 
flange 512. tapered portions, 514 and 516, at opposite ends, and defines one or more axial slots 518. 
m an exemplary embodiment, during the radial expansion and plastic deformation of the first and 
second tubular members. 10 and 28. the axial slots 518 reduce the required «dial expansion forces. 
lOOOlOOl Referring to Fig. 6b, in an exemplary embodiment, a tubular sleeve 61 0 includes an 
internal flange 612, tapered portions, 614 and 616, at opposite ends, and defines one or more offset 
axial slots 61 8. In an exemplary embodiment, during the radial expansion and plastic deformation of 
,l,e first and second tubular members, 10 and 28, the axial slots 61 8 reduce the required radial 
expansion forces. 

lOOOlOU Referring to Fig. 6c, in an exempla^r embodiment, a tubular sleeve 710 includes an 
internal flange 712, tapered portions. 714 and 716. at opposite ends, and defines one or more radial 
openings 718. In an exemplary embodiment, during the radial expansion and plastic deformation of 
Ae first and second hibular members, 10 and 28, the radial openings 718 reduce the required radial 
expansion forces. 

10001021 RefeiTing to Fig. 6d. in an exemplary embodiment, a tubular sleeve 810 includes an 
internal flange 812, tapered portions, 814 and 816, at opposite ends, and defines one or more axial slots 
818 that extend from the ends of the tubular sleeve. In an exemplary embodiment, during the radial 
expansion and plastic deformation of the first and second tubular members, 10 and 28, the axial slots 
81 8 reduce the required radial expansion forces. 

10001031 Referring to Fig. 7a, a first tubular member 910 includes an internally threaded 
connection 912 at an end portion 914 and a recessed portion 916 having a reduced outside diameter. 
As illustrated in Fig. 7b, a first end of a tubular sleeve 918 that includes annular sealing members, 920 
and 922. at opposite ends, tapered portions, 924 and 926. at one end, and tapered portions, 928 and 
930 at another end is then mounted upon and receives the end portion 914 of the firsttubular member 
910. m an exemplary embodiment, a resilient retaining ring 930 is positioned between the low end 
of the tubular sleeve 918 and the recessed portion 916 of the first tubular member 910 ta order to 
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couple the tubular sleeve to the first tubular member. In an exemplary embodiment, the resilient 
«tainingring930isasplit ring havingatoothed surface in order to lock the tubular sleeve91^ 

[000104] As illustrated in Fig. 7c, an externally threaded connection 934 of an end portion 936 
of a second tubular member 938 having a recessed portion 940 having a reduced outside diameter .s 
then positioned within the tubular sleeve 918 and thr^dably coupled to the internally threaded 
connection 912 of the end portion 914 of the first tubular member 910. In an exemplary embodiment, 
a resilient retaining ring 942 is positioned between the upper end of the tubular sleeve 918 and the 
recessed portion 940 of the second tubular member 938 in order to couple the tubular sleeve to the 
second tubular member. In an exemplary embodiment, the resilient retaining ring 942 ,s a split nng 
having a toothed surface in order to lock tlie tubular sleeve 918 in place. 
10001051 In an exemplary embodiment, the internally threaded connection 912 of the end 
portion 914 of the first tubular member 910 is a box connection, and the externally threaded 
connection 934 of the end portion 936 of the second tubular member 938 is a pin connection. In an 
exemplary embodiment, the internal diameter of the tubular sleeve918is at least approximately .020" 

greater than the outside diameters of the end portions, 914 and 936. of the first and second tubular 
members 910and938. In this manner, during the threaded coupling ofthe first and second tubular 
members 910 and 938. fluidic materials within the first and second tubular members may be vented 
fiom the tubular members. [0019] In an exemplary embodiment, as illustrated in Figs. 7d and 
7e the first and second tubular members. 910 and 938. and the tubular sleeve 918 may then be 
positioned within another structure 32 such as, for example, a wellbo,., and radially expanded and 
plastically deformed, for example, by moving an expansion cone 34 through the interiors ofthe first 
and second tubular members. lUe tapered portions, 924 and 928. ofthe tubular sleeve 9 1 8 fac.htate 
the insertion and movement ofthe first and second tubular members within and through the structure 
32. and the movement ofthe expansion cone 34 through the interiors ofthe first and second tubular 
members. 910 and 938, may be from top to bottom or fi-om bottom to top. 

(0001061 In an exemplary embodiment, during the radial expansion and plastic deformation of 
the first and second tubular members. 910 and 938. the tubular sleeve 918 is also radially expanded 
and plastically deformed. In an exemplary embodiment, as a result, the tubular sleeve 918 may be 
„,aintained in circumferential tension and the end portions, 914 and 936. ofthe first and second tubular 
members. 910 and 938, may be maintained in circumferential compression. 
1000107] The use ofthe tubular sleeve 91 8 during (a) the coupling of the first tubular member 
91 0 to the second tubular member 938, (b) the placement ofthe first and second tubular members in 
the structure 32. and (c) the radial expansion and plastic deformation ofthe first and second tubular 
n^embers provides a number of significant benefits. For example, the tubular sleeve 918 protects the 
exterior surfaces ofthe end portions, 914 and 936. ofthe first and second tubular members. 910 and 
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938 duringhandlingand insertion ofthetubularmemberswithinthestructure In this manner, 
damage to the exterior surfaces of the end portions, 914 and 936, of the first and second tubular 
„.ember. 910 and 938, are p^vented that could result in stress concentrations tl.at could result .„ a 
catastrosphic failure during subsequent radial expansion operations. Furthem.ore, ti.e tubular sleeve 
918 provides an alignment guide that facilitates the insertion and threaded coupling of the second 
tubular member 938 to the first tubular member 91 0. In tins manner, misalignment that could result m 
damage to the threaded connections, 912 and 934, of the first and second tubular members. 910 and 
938 may be avoided. Furthermore, the tubular sleeve 91 8 may prevent crack propagation durmg the 
radill expansion and plastic deformation of the first and second tubular members. 910 and 938. In *.s 
„,anner, failure modes such as, for example, longitudinal cracks in the end portions. 9 14 and 936. of 
the first and second tubular members may be limited m severity or eliminated all together. In addition, 
after completing the radial expansion and plastic deformation of the first and s«:ond tubular members, 
910 and 938, the tubular sleeve 91 8 may provide afluid tight metaNo^netal seal between mtenor 
surface of the tubular sleeve and the exterior surfaces of the end portions, 914 and 936. of the first and 
second tubular members. In this manner, fluidic materials are prevented from passing through the 
threaded connections. 912 and 934. of the first and second tubular members. 910 and 938. into the 
annulus between the first and second tubular members and the structure 32. Furthennore, because, 
following the radial expansion and plastic deformation of the first and second tubular members. 910 
and 938. the tubular sleeve 91 8 may be maintained in circumferential tension and the end portK>ns. 
914 and 936. of the first and second tubular members, 910 and 938. may be maintained in 
cin^umferential compression, axial loads and/or torque loads may be transmitted through the tubular 
sleeve. In addition, the annular sealingmembers. 920 and 922. of the tubular sleeve918mayprovidea 

fluid tight seal between the tubular sleeve and the end portions, 914 and 936. of the first and second 
tubular members, 910 and 938. 

10001081 ReferringtoFig. 8a, a first tubular member 1010 includes an internally threaded 
connection 1012 at an end portion 1014 and a recessed portion 1016 having a reduced outside 
diameter. As illustrated in Fig. 8b, a first end of a tubular sleeve 1018 that includes annular seahng 
members, 1020 and 1022, at opposite ends, tapered portions. 1024 and 1026, at one end. and tapered 
portions. 1028 and 1030. at another end is then mounted upon and receives the end portion 1014 of the 
first tubular member 1010. In an exemplary embodiment, as illustrated in Fig. 8c. the end of the 
tubular sleeve 1018 is then crimped onto the recessed portion 1016 of the first tubular member 1010 m 
order to couple the tubular sleeve to the first tubular member. 

(0001091 As illustrated in Fig. 8d, an externally threaded connection 1032 of an end portion 
1034 of a second tubular member 1036 having a recessed portion 1038 having a reduced external 
diameter is then positioned within the tubular sleeve 1018 and thieadably coupled to the internally 
threaded connection 1012 of the end portion 1014 of the first tubular member 1010. In an exemplary 
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embodiment, as illusUated in Fig. 8e. the other end of the tubular sleeve 1 0 1 8 is then crimped into the 
recessed portion 1 038 of the second tubular member 1036 in order to couple the tubular sleeve to the 
second tubular member. 

lOOOnOl In an exemplary embodiment, the internally threaded connection 1012 of the end 
portion 1014 of the first tubular member 1010 is a box connection, and the externally threaded 
connection 1032 of the end portion 1034 of the second tubular member 1036 is a pin connection. In an 
exemplaiy embodiment the internal diameter of the tubular sleeve 101 8 is at least approximately .020" 
greater than the outside diameters of the end portions, 1014 and 1034, of the first and second tubular 
members. 1010 and 1036. In tl«s manner, during the threaded coupling of the first and second tubular 
members, lOlOand 1 036, fluidic materials within the first and second tubular membeis may be vented 

Irom the tubular members. 

lOOOniJ m an exemplaiy embodiment, as illustrated in Figs. 8f and 8g, the first and second 
tubular members, lOlOand 1036, and the tubular sleeve 101 8 may then be positioned within another 
structure 32 such as, for example, a wellborn, and radially expanded and plastically deformed, for 
example, by moving an expansion cone 34 through the interiors of the first and second tubular 
members. The movement of the expansion cone 34 through the interiors of the first and second tubular 
members, lOlOand 1 036, may be from top to bottom or irom bottom to top. 
(0001 12] In an exemplary embodiment, during the radial expansion and plastic deformation of 
the first and second tubular memben, 1010 and 1036. the tubular sleeve 1018 is also radially expanded 
and plastically deformed. In an exemplary embodiment, as a resuh. the tubular sleeve 1 01 8 may be 
maintained in circumferential tension and Ae end portions, 1014 and 1034, of the first and second 
tubular members, 1010 and 1036. may be maintained in circumferential compression. 
10001131 Theuseofthetubularsleevel018during(a)thecouplingofthefirsttubularmember 
1010 to the second tubular member 1036. (b) the placement of the first and second tubular members in 
the structure 32, and (c) the ladial expansion and plastic defonnation of the first and second tubular 
members providesanumberofsignificantbenefits. For example, the tubular sleeve 1018 protects the 
exterior surfaces of the end portions, 1014 and 1034, of the first and second tubular members, 1010 
and 1036 during handling and insertion of the tubular members within the structure 32. In this 
manner.damage to the exterior surfaces of the end portions, lOHand 1034. ofthe first and second 
tubular members. 1010 and 1036, are prevented that could result in stress concentrations that could 
result in a catastrosphic failure during subsequent radial expansion operations. Furthemiore. the 
tubular sleeve 1018 provides an alignment guide that facilitates the insertion and threaded coupling of 
the second tubular member 1036 to the first tubular member 1010. In this mamier, misalignment that 
could result in damage to the threaded connections, 1012 and 1032. ofthe first and second tubular 
members. 1010andl036,maybeavoided. Furthermore, the tubular sleeve 101 8 may prevent crack 
propagation during the radial expansion and plastic deformation ofthe T«st and second tubular 
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.embers. 1010 and 1036. I„ Ihis manner, failure modes such as, for example, longi^^^^^^ 

the end portions.1014andl034.of the first and second tubular members maybe Umitedm.^^^^^^^ 

eliminated al. together, in addition, after completingthe radial expansion and plastic de^^^^^ 
the first and second tubular members. lOlOand 1036, the tub«.ars.eevel018nuyprov.deafl«.d^ 

n^tal-to-metal sea. between interior surfaceofthetubularsleeve and t..e exterior surfa^ 
portions. 1014andl034,ofthe first and second tubularmembers. In this manner, fluidic mater.als are 
p.ventedfrompassingthro«ghtheth.adedconnections.l012andl032.ofthef.rstandsec.nd 
tubular members. lOlO^d 1036, into the annu.us between the first and second ^bular members and 
the structure 32. Furthermore, because, following the radial expansion and plastic deformation of the 
first and second tubular members, 1010 and 1036, the tubular sleeve 1018 may be maintained m 
Circumferential tension and the end portions, lOHand 1034, of the first and second tubular members. 
1010 and 1036, may be maintained in circumf«ential compression, axial loads and/or tonjue loads 
.ay be transmitted through the tubular sleeve. ,„ addition, the annular sealing members. 1020 and 
,022, ofthetubularsleevelOlSmayprovideafluid tight seal between the tubular sleeve and thee 

portions, 1014 and 1034, of the first and second tubular members. 1010 and 1036. 

[0001141 Referring to Fig. 9a, a first tubular member 1110 includes an internally threaded 

co„nectionin2at an end portionllH. AS illustrated in Fig. 9b.afi,stendofatubularsleevellI6 

having tapered portions. lllSand 1120, at opposite ends, is then mounted upon and recedes the end 
portionllMof the firsttubularmemberlllO. in an exemplary embodiment.atoothedresd.ent 
retaining ringll22isthen attached to first tubular member lOlObelowtheend of thetubular sleeve 

1 1 1 6 in order to couple the tubular sleeve to the first tubular member. 

,0001151 AS illustrated in Fig. 9c, an externally threaded connection 1 124 of an end portion 
1 126 of a second tubular member 1 128 is then positioned within the tubular sleeve 1 1 16 and 
tlireadably coupled to the internally threaded connection 1 1 1 2 of the end portion 1 1 1 4 of the first 
tubular memberlllO. in an exemplary embodimentatoothed resilient retaining ringll30.s then 

attached to second tubular memberll28 above the end of the tubular sleevelll6in order to couple 
the tubular sleeve to tiie second tubular member. 

,000116] In an exemplary embodiment, the internally threaded connection 1 1 12 of the end 
portion 1 1 14 of the first tubular member 1 1 1 0 is a box connection, and the externally threaded 
connection 1 124 of the end portion 1 126 of the second tubular member 1 128 is a pin connection. In ^ 
exemplary embodiment, the internal diameter ofthe tubular sleevelll6is at least approximately .^^^ 

g^terthan the outsidediametersofthe end portions. 11,4 and 1126. of the fin. and second tubular 
.embers.lll0andll28. in this manner,duringthe threaded couplingofthefin^and second tubula^ 
.embers. lllOand 1128, fluidic materials within the f.^a«d second tubular members may be vented 

from the tubular members. 

,000117] In an exemplary embodiment, as illustrated in FigS- 9d and 9e. the first and second 
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tubular membeis, 11 10 and 1128. and the tubular sleeve 1 11 6 may then be positioned within another 
structure 32 such as, for example, a wellbore, and radially expanded and plastically deformed, for 
example, by moving an expansion cone 34 through the interiors of the first and second tubular 
members. Tlie movement of the expansion cone 34 through the interiors of the first and second tubular 
members. 1 1 10 and 1 128. may be from top to bottom or from bottom to top. 

10001181 In an exemplary embodiment, during the radial expansion and plastic deformation of 
the first and second tubular members. 1 1 10 and 1 128, the tubular sleeve 11 16 is also radially expanded 
and plastically deformed. In an exemplary embodiment, as a result, the tubular sleeve 1 1 16 may be 
maintained in circumferential tension and the end portions. 1 1 14 and 1 126, of the first and second 
tubular members. 1 1 10 and 1 128, may be maintained in circumferential compression. 
(0001191 Theuseofthetubularsleevelll6durinB(a)thecouplingofthefirsttubuIarmember 
1 1 1 0 to the second tubular member 1 128, (b) the placement of the first and second tubular members in 
the structure 32, and (c) the radial expansion and plastic deformation of the first and second tubular 
members provides a number of significant benefits. For example, the tubular sleeve 1116 protects the 
exterior surfaces of the end portions, 1 1 14 and 1 126. of the first and second tubular members. 1110 
and 1 128, during handling and insertion of the tubular members within the structure 32. In this 
manner, damage to ti,e exterior surfecesofthe end portions, 11 14 and 1126. of the first and second 
tubular members. 1 1 10 and 1 128, are prevented that could result in stress concentrations that could 
result in a catastrosphic failure during subsequent radial expansion operations. Furthermore, the 
tubular sleeve 1 1 16 provides an alignment guide that facilitates the insertion and threaded coupling of 
thesecondtubularmemberll28tothefirsttubularmemberlll0. In this manner, misalignment that 
could result in damage to the threaded connections. 1 112 and 1124, ofthe first and second tubular 
members, 1 1 10 and 1 128. may be avoided. Furthermore, the tubular sleeve 1 1 16 may prevent crack 
propagation during the radial expansion and plastic deformation of the first and second mbular 
members, 1 1 10 and 1 128. In this manner, failure modes such as, for example, longitudinal cracks in 
the end portions, 1 1 14 and 1 126. ofthe first and second tubular members may be limited in severity or 
eliminated all together. In addition, after completing the radial expansion and plastic deformation of 
the first and second tubular members, 1 1 10 and 1 128. the tubular sleeve 1 1 16 may provide a fluid tight 
raetal-to-metal seal between interior surface ofthe tubular sleeve and the exterior surfaces ofthe end 
portions. 11 14 and 1 128. ofthe first and second tubular members. In this manner, fluidic materials are 
prevented from passing through the threaded connections, 1 1 12 and 1 124, of the first and second 
tubular members, 1 1 10 and 1 1 28, into the amiulus between the first and second tubular members and 
the structure 32. Furthermore, because, following the radial expansion and plastic deformation ofthe 
first and second tubular members, 1 1 10 and 1 128, the ttibular sleeve 1 1 16 may be maintained in 
circumferential tension and the end portions. 1 1 14 and 1 126, ofthe first and second tubular members, 
1 1 10 and 1 128, may be maintained in circumferential compression, axial loads and/or torque loads 
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may be transmitted through the tubular sleeve. 

tOOOnOl Referri„gtoFig.l0a,af.rsttubu.armen.berl2l0includesani„ten.ai.y*^^^^^^ 

Lectio„.2,2ata„endportio„1214.AsmustratedinFig.l0b,ar.rstendofatubu.^^ 

havi„gtaperedport.„s.l218andl220,atoneenda„d tapered portions.1222 and 1^ 

.d, isthenmounted upon and receivesthe end ponio„in4oftWer.rsttubu,arn.e.bernO.^.^ 

exen,p,arye.bodin,en,aresi.iente.aston,ericaringl226isthenposU^^^^^^^ 
n.e.ber.210be,ow the tapered porUonl224 of the tubular sleeve 12I6in order to couple*^ 

sleeve to the first tubular member. 

lOOOmi As illustrated in Fig. 10c, an externally threaded connection 1228 of an end portion 
,230 of a second tubular member 1232 is then positioned wiUun the tubular sleeve 1216 and 
th.^dably coupled to the internally threaded connection 1212 ofthe end portion 1214 of the fust 

tubular member 1210. In an exempla,^ embodiment, a resilient elastomeric 0-ri„g 1234 .s then 
positioned on the second tubular member 1232below the tapered portion 1220 of the tubular sleeve 

1216 in o«ler to couple the tubular sleeve to the first tubular member. 

,0001221 In an exemplary embodiment, the intemaUy threaded connection 1212 ofthe end 
portion nUofthefirsttubularmember 1210isaboxconnection.andtheextemallythreaded 
connection 1228 ofthe end portion 1230 ofthesecond tubular member ,232 isapinconnecUon.1^^ 
exemplar embodiment, the internal diameter of the tubular sleeve 1216is at least approxima^^^ 
greater than the outside diametersofthe end portions. 1214and ,230. ofthe first and ^d tubular 
members. ,210and 1232. U, this manner, during the threaded coupling of the first and second tubular 
members. ,2,0and , 232. fluidic materials within the first and second tubular members may be vented 
from the tubular members. 

10001231 m an exempla^. embodiment, as iUust«ted in Figs. lOd and lOe. the first and second 
tubular members. 1210 and ,232. and the tubular sleeve 12,6 may then be positioned within another 
structure 32 such as. for example, a >ve,lbore. and radially expanded and plastically defomred, for 
example.bymovinganexpansioncone34throughtheinteriorsofthefirstandsecondtubular 

members. The movement ofthe expansion cone 34 through the interiors ofthe first and second tubular 

members, 1210 and ,232, may be firom top to bottom or from bottom to top. 

•0001241 ,n an exemplary embodiment, during the radial expansion and plastic defom,at.on of 

the first and second tubular members. 1210and 1232, the tubular sleeve 1216 is also radially expanded 

and plastically deformed. In an exemplary embodiment, as a result, the tubular sleeve 1216 may be 

maintained in circumferential tension and the end portions. 12,4 and 1230. ofthe first and second 

tubular members. 1210 and 1232, may be maintained in circumferential compression. 

,0001251 The use ofthe tubular sleeve 1216 during (a) the coupling ofthe first tubular member 

,.,0to the second tubular member ,232. (b)the placement ofthe first and second tubular membersm 

the structure 32, and (c) the radial expansion and plastic deformation ofthe first and second tubular 
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n.embe« piovides a number of significant benefits. For example, the tubular sleeve 1216 protects the 
exterior surfaces of the end portions, 1214 and 1230, of the first and second tubular members, 1210 
and 1232. during handling and insertion of the mbular members within the structure 32. In th.s 
man„er.damage to the exterior surfacesofthe end portions, 1214and ,230, of the first and second 
tubular members. 1210 and 1232, are prevented that could resuh in stress concentrations that could 
result in a catastrosphic feilure during subsequent radial expansion operations. Furthermore, the 
tubular sleeve 1216 provides an alignment guide that facilitates the insertion and threaded couphng of 
the second tubular member 1232 to the first tubular member 1210. In this manner, misalignment that 
could result in damage to the threaded connections, 1212 and 1228. of the first and second tubular 
members. 1210 and 1232. may be avoided. Furthermore, the tubular sleeve 1216 may prevent crack 
propagation during the radial expansion and plastic deformation of the first and second tubular 
members 1210andl232. In this manner, failure modes such as. for example. longitudmal cracks m 
theendponions, 1214and 1230. of the first and second tubular members may be limited in seventy or 
eliminated all together. In addition, after completing the radial expansion and plastic deformation of 
the first and second tubular members, 1210 and 1232. the tubular sleeve 1216 may provide a fluid tight 
metal-to-metal seal between interior surface of the tubular sleeve and the exterior surfaces of the end 
portions 1214 and 1230, ofthe first and second tubular members. In this mamier. fluidic materials are 
prevent«l from passing through the threaded connections. 1212 and 1228. ofthe fust and second 
tubular members. 1210 and 1232, into the annulus between the first and second tubular members and 
the structure 32. Fuithermo.^. because, following the radial expansion and plastic deformation ofthe 
first and second tubular members. 1210 and 1232. the tubular sleeve 1216 may be maintained in 
cin:umferential tension and the end portions. 1214 and 1230, ofthe first and second tubular members. 
1210 and 1232, may be maintained in circumferential compression, axial loads and/or torque loads 
may be transmitted through the tubular sleeve. 

10001261 ReferringtoFig. 1 la. a first tubular member 1310 includes an internally threaded 
commotion 13 12 at an end portion 1314. As illustrated in Fig. Hb, a first end of a tubular sleeve 1316 
having tapered portions. 1318 and 1320. at opposite ends is then mounted upon and receives the end 
portion 1314 ofthe firsttubularmember 1310. I„ an exemplary embodiment, an annular resilient 
retaining member 1322 is then positioned on the first tubular member 1310 below the bottom end of 
the tubular sleeve 1 3 1 6 in order to couple the tubular sleeve to the first tubular member. 
1000127] As illustrated in Fig. 1 Ic, an externally threaded connection 1324 of an end portion 
1326 of a second tubular member 1328 is then positioned within the tubular sleeve 1316 and 
threadably coupled to the internally threaded comiection 13 12 ofthe end portion 13l4of the fust 
tubular member 1310. In an exemplary embodiment, an amiular resilient retaining member 1330 is 
then positioned on the second tubular member 1328 above the top end ofthe tubular sleeve 1316 in 
order to couple die tubular sleeve to the second tubular member. 
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the first and second tubular members, 1310 and 1328, the tubular sleeve 1316 may provide a fluid tight 
metal-to-metal seal betv^en interior surface of the tubular sleeve and the exterior surfaces of the end 
portions 1314and 1326, ofthe first and second tubular members. In this manner, fluidic materials are 
prevents! from passing through the threaded connections, 1312 and 1324. ofthe first and second 
tubular members. 1310 and 1328. into the annulus between tlie first and second tubular members and 
the structure 32. Furthermore, because, following the radial expansion and plastic defomiation ofthe 
first and second tubular members, 1310 and 1328, the tubular sleeve 1316 may be maintained m 
circumferential tension and the end portions, 13 14 and 1326, ofthe first and second tubular members, 
1310 and 1328, may be maintained in circumferential compression, axial loads and/or torque loads 
may be transmitted tiuough the tubular sleeve. 

[0001321 Referring to Fig. 12a, a first tubular member 1410 includes an internally threaded 
connection 1412 and an annular recess 1414 at an end portion 1416. As illustrated in Fig. 12b. a first 
end of atubular sleeve 1418 that includes an external flange 1420 and tapered portions. 1422 and 
14''4 at opposite ends is then mounted within the end portion 1416 ofthe first tubular member 1410. 
,n an'exemplary embodiment, the external flange 1420 ofthe tubular sleeve 1418 is received v^ithin 
and is supported by the annular recess 1414 of the end portion 1416 ofthe fi,^ tubular member 1410. 
As illustnited in Fig. 12c. an externally threaded connection 1426 of an end portion 1428 of a second 
tubular member 1430 is then positioned around a second end ofthe tubular sleeve 1418 ami threadably 
coupled to the internally threaded connection 1412 of the end portion 1414 ofthe first tubular member 
1410 in an exemplary embodiment, the extemal flange 1420 ofthe tubular sleeve 1418 mates with 
and is received within the annular recess 1416 ofthe end portion 1414 ofthe first tubular member 
1410. and the external flange ofthe tubular sleeve is retained in the annular recess by the end portion 
1428 of the second tubular member 1430. Thus, the tubular sleeve 1416 is coupled to and is 
surrounded by the internal surfaces ofthe first and second tubular members, 1410 and 1430. 
[0001331 in an exemplaiy embodiment, the internally threaded connection 1412 ofthe end 
portion 1414 ofthe first tubular member 1410 is a box comiection. and the externally threaded 
connection 1426 ofthe end portion 1428 ofthe second tubular member 1430 is a pin connection. In an 
exemplary embodimenUhe external diameter ofthe tubular sleeve 1418 is at least approximately . 020" 
lessthan the inside diametersofthe first and second tubular members, HlOand 1430. In tlris manner, 
during the threaded coupling ofthe first and second tubular members, MlOand 1430, fluidic materials 
within the first and second tubular members may be vented from the tubular members. 
(0001341 In an exemplary embodiment, as illustrated in Figs. 12d and 12e, the first and second 
tubular members. 1410 and 1430, and the tubular sleeve 1418 may then be positioned within another 
structure 32 such as. for example, a wellbore, and radially expanded and plastically deformed, for 
example, by moving an expansion cone 34 through the interiors of the first and second tubular 
member. The tapered portions. 1422 and 1424. ofthe tubular sleeve 1418 fecilitate the movement of 
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the expansion cone 34 though thefirst and second tubular members. HlOand 
movement ofthe expansion cone 34through the interiorsofthe first and second tubule 

1410 and 1430, may be from top to bottom or from bottom to top. 

10001351 In an exemplary embodiment, during the radial expansion and plastic deformation of 
thefirst and second tubular members.l410and 1430, the tubuiarsieeveUlSisalsoradiallyexpan^^ 
and plastically deformed. 1„ an exemplar embodiment, as a resuM^e tubular sleeve 1418 may be 
Jtained in circumferential compression .d the end portions, 1414 and 142S, of the f.rsta„d second 
tubular members, 1410 and 1430, may be maintained in circumferential compression. 
,0001361 In several alternative embodiments, the first and second tubular members, 1410 and 
, 430 are radially expanded and plastically deformed using other conventional methods for radially 
expaiiding and plastically deforming tubular members such as, for example, internal pn«sunzat.on 
and/or roller expansion devices. 

10001371 The use of the tubular sleeve 1418 during (a) the coupling of the first tubular member 
MlOto the second mbular member 1430.(b)the placement ofthe first and second tubular membersm 

the structure 32, and (c) the radial expansion and plastic deformation of the first and second tubular 
niembersprovidesanumberofsignificantbenefits. Forexample,thet«bular sleeve 1418 provul^^ 
alignment guide that facilitates the insertion and threaded coupling of the second tubular member 1430 
tothefirsttubularmemberMlO. In this manner, misalignment that could result in damage to the 
threaded connections, 1412and 1426, ofthe first and second tubular members. 1410and 1430.maybe 
avoided, in addition, during the relative rotation of the second tubular member with respect to t^^ 
tubular member,«quired during thethreaded coupling of the first and second tubular members, the 

tubular sleeve 1418 provides an indication of to what deg.^ the first and second tubular members are 
threadably coupled. For example, if the tubular sleeve 1418 can be easily rotated, that would indicate 
that the firs, and second tubular members. 1410 and 1430, are not fiilly thi^dably coupled and m 
intimate contactwith the internal flange 1420 of the tubular sleeve. Furthermore, the tubular sleeve 
1418may prevent crackpropagationduringthe radial expansion and plastic deformation ofthe firs^ 

and second tubular members. 1410 and 1430. In this manner, failure modes such as, for example, 
longitudinal cracks in the end portions, 14 14 and 1428, ofthe first and second tubular members may be 
limited in severity or eliminated all together. In addition, after completing the radial expansion and 
plastic deformation ofthe first and second tubular members, 1410 and 1430, the tubular sleeve 1418 
„,ay provide a fluid tight metal-to-metal seal between the exterior surface ofthe tubular sleeve and the 
interior surfeces ofthe end portions, 1414 and 1428, ofthe first and second tubular members. In this 
manner, fluidic materials are prevented from passing through the thi^ed comiections. 1412 and 1426, 
• ofthe first and second tubular members, 1410 and 1430, into the annulus between the fust and second 
tubular members and the structure 32. Furthermore, because. foUowmg the radial expansion and 
plastic deformation ofthe first and second tubular members. HlOand 1430. the tubularsleeve 1418 
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„,ay be maintained in circumfe«ntial compression and tl,e end portions, 1414 and 1428. of the first 
and second tubular members, 1410 and 1430. may be maintained in circumferential tension. ax.al loads 
and/or torque loads may be transmitted through the tubular sleeve. 

10001381 Referring to Fig. 13a, an end of a first tubular member 1510 is positioned withm and 
coupled to an end of a tubular sleeve 1512 having an internal flange 1514. In an exemplary 
embodiment, the end of the first tubular member 1510 abuts one side of the internal flange 1514. As 
illustrated in Fig. 13b, an end of second tubular member 15 16 is then positioned v^ithin and coupled to 
another end of the tubular sleeve 15 12. In an exempia,^ embodiment, the end of the second tubular 
„,ember 1516 abuts another side of the internal flange 1514. In an exemplary embodiment, the tubular 
sleeve 1512 is coupled to the ends ofthe first and second tubular members. ISlOand 1516, by 
expandingthe tubular sleeve 1512usingheat and then inserting the ends of the first and second tubular 

„,embers into the expanded tubular sleeve 1512. After cooling the tubular sleeve 1512, the tubular 

sleeve is coupled to the ends ofthe first and second tubular members, 1510 and 1516. 

10001391 In an exempla.7 embodiment, as illustrated m Figs- 13c and 13d, the first and second 

tubular members, 1510and 151 6, and the tubular sleeve 1512 maythen be positioned within another 

strucu.re 32 such as, for example, a weIlbo«. and radially expanded and plastically defi>imed, for 

example,bymovinganexpansioncone34throughtheinteriorsofthefirstandsecondtubular 

members. The movement ofthe expansion cone 34 through the interiors of the first and second to^^^^ 
members, ISlOand 15 16, may be fix>m top to bottom or from bottom to top. 
.0001401 In an exemplary embodiment, during the radial expansion and plastic deformation of 
the first and second tubular members. ISlOand 1516, the tubular sleeve 1512 is also radially expanded 

and plastically deformed. In an exemplary embodiment, as a .esult, the tubular sleeve 1 5 12 may be 
maintained in cin:«mferential compression and the ends ofthe first and second tubular members, 1510 
and 1516 may be maintained in circumferential compression. 

10001411 The use ofthe tubular sleeve 1512 during (a) the placement ofthe first and second 
tubular members, 1510 and 1516. in the structure 32 and (b) the radial expansion and plastic 
deformation ofthe first and second tubular members provides a number of significant benefits. For 
example, the tubular sleeve 1512 may prevent crack propagation during the radial expansion and 
pU^tic deformation ofthe first and second tubular members, ISlOand 1516. In this manner, failure 
HKxles such as. for example, longitudinal cracks in the ends ofthe first and second tubular members. 
1510 and 1516. maybe limited in severity or eliminated all together. In addition, after completing the 
radial expansion and plastic defomiation ofthe fust and second tubular members, 1510 and 1516. the 
tubular sleeve 1512 may provide a fluid tight metal-to-metal seal between the exterior surfece ofthe 
tubular sleeve and the interior surfaces of Ae end ofthe first and second tubular members. 
Furthermore, because, following the radial expansion and plastic deformation ofthe first and second 
tubular members. 1510 and 1516. the tubular sleeve 1512 may be maintained in circumferential 
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sleeve. 



«p«d portions, 1624 and ,626. on o« end of .he ».bu,a, s1»ve. and .ap^ed pomons, 1628 «,d 
6,2 is*»*ypos»^ned .„eas, pa«i.,ly in ,614.nd ,620.*e.*,o»pl.ng 

.bus one Side of*. in.e™.l flange 16U. During .he coupling of -he fm .ubala, »e»,b» 1610 « 
rwsleeve,616.«,e,.pe^porti-l««faciU.«-He»l«,ec„,,essic„of*e,.sa.en.«a„^ 

ring 1 61 2 during the insertion of .he firs, oibula. membe, in», «» tubular sleeve. 

,„^„,| Mi,lusna,edinFig.l4e,ane.d.f.s«»d.ub«l.r»»nberl632*«i.«^«.esa 

Lie„,^i»ingringl634n,oun»dwWna.an»ub,,.c«a,636ia*e„i«ert«>in.o«.deo.pW^^ 

anoOrer end of U,e brbular sfcev. 1616. In an e«n,.la.,en.bodimen.. ■«,»«.. .eta««.g n«g 1634 

istbereb, positions. a. l-.P«<i»l'y""»"»"'"—' '"""^ ■'a*"*"""'""^*' 
second ^bularnte^ber 1632 .o,b.»bula,sl.e«16,6..,- the end Of .be second brbnlarn^^ 

,632 abu«a«4her side otfcb«rt«Ufla«gel618.Dur»g*.eo«plingof«,es«»nd«.bula.n^^ 

,632 «>,heb.b.l.r sleeve 1616.d«Bpe,edpo«i», ,626ftcili»tesU» radial compression of*. 
resi,ien..«.i.ingri.gl634 during-, b^ertion of *e second .ub»Urn»,nber.,o ore nrb. 

„KK«44| b an exea.pla.,«nb«lime«. as i,h,s.ra«d to Figs. 14d and 14e. .he first and second 
„bub. nre^bera. ,6.0 and 1632. and .be «*«la, slee.. 1616 nray «,en be posi.io»ed wi^rh, »o.h=r 

32 such as. for ex«nple, a —bore, ««1 ««li»»> »P"«'-' ''''^ 
e^nrple, b, moving an »cpausl». cone 34 *,».gb d» inb»icn> of *e f« and second mbular 
nretobers. The m„.«n««of the expansion cone 34 trough .he int»iors of Ore frrs. and second Mbular 
member5.161««.dl632.n.aybefi<»nBpWboaomorfromborwnto.op 
■nOOMSl an exemptery embodiment, during the mdial expansion and pbs.ic deformatron of 

Lefns. and seco™, tub.br members. 16,0and 1632, the tubular sleeve 1616 isalsoradiallycxp^ 
^ plasd^d^ defonned. In an exemplary embodiment, as a result, the hrbular sleeve 16,6 nw b= 
matotained m circumferential compression and the ends of dte first and secomi tubuhr m«nbers. 16,0 
and ,632, may be maintained m circumferential compression. 

,M0146| The use of thebrbular sleeve 1616 during (a the plae«»en.of the firstand secomi 
mbuUrmeml^s. 16,0and 1632, in the s«ucture 32, and (c, *e «dia. »>pa„s,o^ and piastre 
..anmrtion otdte fns. and second mbula, members provides a number of signtficantb^teBta. For 
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example, the tubular sleeve 1616 protects the exterior surfaces of the ends of the first and second 
tubular members, 1610 and 1632, during handling and insertion of the tubular members within the 
structure 32. In this manner, damage to the exterior surfaces of the ends of the fust and second tubular 
member, 1610 and 1632, are prevented that could result in stress concentrations that could result in a 
catastrosphic failure during subsequent radial expansion operations. Furthermore, the tubular sleeve 
1616 may prevent crack propagation during the radial expansion and plastic deformation of the first 
and second tubular members, 1610 and 1632. In tliis manner, failure modes such as. for example, 
longitudinal cracks in the ends of the first and second tubular members, 1610 and 1632, may be limited 
in severity or eliminated all together. In addition, after completing the radial expansion and plastic 
deformation of the fu^ and second tubular members. 1610 and 1632. the tubular sleeve 1616 may 
provide a fluid tight metal-to-metal seal between interior surface of the tubular sleeve and the exterior 
surfaces of the ends of the first and second tubular members. Furthermore, because, following the 
radial expansion and plastic deformation of the first and second tubular member, 1610 and 1 632, the 
tubular sleeve 1616 may be maintained in circumferential tension and the ends of the first and second 
tubular members. 1610 and 1632, may be maintained in circumferential compression, axial loads 
and/or torque loads may be transmitted through the tubular sleeve. 

10001471 A method of radially expanding and plastically deforming a first tubular member and a 
second tubular member has been described that includes inserting an end of the first tubular member 
into an end of a tubular sleeve having an internal flange into abutment with the internal flange, 
inserting an end of the second tubular member into another end of the tubular sleeve, threadably 
coupling the ends of the first and second tubular member within the tubular sleeve until both ends of 
the first and second tubular members abut the internal flange of the tubular sleeve, and displacing an 
expansion cone through the interiors of the first and second tubular members. In an exemplary 
embodiment, the internal flange of the tubular sleeve is positioned between the ends of the tubular 
sleeve. In an exemplary embodiment, the internal flange of the tubular sleeve is positioned at one end 
of the tubular sleeve. In an exemplary embodiment, the tubular sleeve further includes one or more 
sealing members for sealing the interface between the tubular sleeve and at least one of the tubular 
members. In an exemplary embodiment, the method fiirther includes placing die tubular members in 
another structure, and displacing the expansion cone through the interiors of the first and second 
tubular members. In an exemplary embodiment, the method fiirther includes radially expanding the 
tubular sleeve into engagement with the structure. In an exemplary embodiment, the method fiirther 
includes sealing an annulus between the tubular sleeve and the other structure. In an exemplary 
embodiment, the other structure comprises a wellbore. In an exemplary embodiment, the other 
structure comprises a wellbore casing. In an exemplary embodiment, the tubular sleeve fiirther 
comprises a sealing element coupled to the exterior of the tubular sleeve. In an exemplary 
embodiment, the tubular sleeve is metallic. In an exemplary embodiment, the tubular sleeve is non- 
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metallic. ,„anexempla^embodin.e„t.thetubularsleeve is plastic. In an exemplary embodiment, the 
tubular sleeve is cemmic. In an exemplary embodiment, the method iurther includes breakmg the 
tubular sleeve. In an exemplary embodiment, the tubular sleeve includes one or more long.tud.nal 
slots In an exemplary embodiment, the tubular sleeve includes one or more radial passages. 
10001481 A method of radially expanding and plastically defom^ing a first tubular member and a 
second tubular member has also been described that includes inserting an end of the first tubular 
member into an end ofatubular sleeve, couplingthe end ofthe tubular sleeve totheend of thef^rst 

tubularmember,insertingan end ofthe second tubular member intoano^erendofthetubularsleev^^ 
threadablycouplingthe ends ofthe first and second tubular member .ithinthetubular sleeve, couple 

the other end of the tubular sleeve to the end of the second tubular member, and displacng an 
expansion cone through the interiors of the first and second tubular members. In an exemplary 
embodiment, couplingtheendsofthe tubular sleeve to the ends of thefirst and «cond tubular 

H^embers includes couplingthe ends of the tubular sleeveto the endsofthefirst and second tubular 
.embers using lockingrings. in an exemplary embodiment, couplingtheendsof the tubular sle^^^ 

the ends of the first and second tubular membe,^ using locking rings includes .vedging the lock.ng 
rings between the endsofthetubularsleeveandtheendsofthefirstandsecondtubularmembers. In 

an exemplary embodiment, couplingtheendsofthetubularsleeve to the ends ofthefirst and second 

tubular members using locking rings includes affixingthelockingrings to the ends ofthefir^ 

second tubular members. I„ an exemplary embodiment, the locking rings are resilient. In an 
exemplar/ embodiment, the k«kingrings are elastomeric. In an exemplary embodiment, couphngthe 

ends of the tabular sleeve to the ends of the first and second tubular members includes cnmpmg the 
ends of the tubular sleeve onto the ends of the first and second tubular members. In an exemplary 
embodiment, tlietubular sleeve fiirther includes one or more sealing members for sealing the interface 
between the tubular sleeve and at least one of the tubular members. In an exemplary embodiment, the 
method fiirther includes placing the tubular members in another structure, and displacing the expansion 
cone through the interion. of the first and second tubular members. In an exemplary embodiment, the 
method fi.rther includes radially expanding the tubular sleeve into engagement with the structure. In 
an exemplary embodiment, the method fiirther includes sealing an annulus between the tubular sleeve 
and the other structure. In an exemplary embodiment, the other structure is a wellbore. In an 
exemplary embodiment, the other stmcture is a wellbore casing. In an exemplary embodiment, the 
tubular sleeve fi.rther includes a sealing element coupled to the exterior of the tubular sleeve. In an 
exemplary embodiment, the tubular sleeve is metallic. In an exemplaiy embodiment, the tubular sleeve 
is non-metallic. In an exemplary embodiment, the tubular sleeve is plastic. In an exemplary 
embodiment, the tubular sleeve is ceramic. In an exemplary embodiment, the meAod fimher includes 
breaking the tubular sleeve. In an exemplary embodiment, the tubular sleeve includes one or more 
longitudinal slots. In an exemplary embodiment, the tubular sleeve inchides one or more radial 
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10001491 A method of radially expanding and plastically defonning a first tubular member and a 
second tubular member has also been described that includes inserting an end of a tubular sleeve 
having an external flange into an end ofthe first tubular member until the external flange abuts*^^^^^ 

of the first tubular member, inserting the other end of the tubular sleeve into an end of a second tubular 
.ember, threadablyccuplingtheendsofthe first and second tubular membe,whhinthetubularslee^ 
until both ends ofAe first and second tubular members abut the external flange ofthe tubular sleeve, 
and displacing an expansion conethrough the interiors of the first and second tubular member, in 

exemplary embodiment, the exten,al flange of the tubular sleeve is positioned between the ends of the 
tubularsleeve. In an exemplary embodiment, the external flang^ofthe tubular sleeve is posH.oned at 
one end of the tubular sleeve. In an exemplary embodiment, the tubular sleeve further includes one or 
n^ore sealing members for sealing the interfece between the tubular sleeve and at least one of the 
tubular members. ,n an exemplar embodiment, the method further includes placing the tubuhr 
„,embers in another stnicture, and displacingtheexpansionconethrouBh the interiors of thefi^ 
second tubular members. In an exemplary embodiment, the other structure comprises a wellbo«. In 
an exemplaiy embodiment, the other structure comprises a v.ellbo,« casing. In an exemplary 
embodiment, thetubularsleeveismetallic. In an exemplary embodiment, the tubular sleeve is non- 
metallic. In an exemplary embodiment, the tubular sleeve is plastic. In an exemplary embod,ment, the 

tubular sleeve is ceramic. In an exemplary embodiment, tl.e method further includes breaking the 
tubular sleeve. In an exemplary embodiment, the tubular sleeve includes one or more longitudmal 

slots In an exemplary embodiment, the tubular sleeve includes one or more radial passages. 
10001501 Amethodofradiallyexpandingandplasticallydeformingafirsttubularmemberanda 

second tubular member has also been described that includes inserting an end of the first tubular 
member into an end of a tubular sleeve having an internal flange into abutment with the internal flange, 
inserting an end of the second tubular member into another end of the tubular sleeve into abutment 
with the internal flange, coupling the ends of the first and second tubular member to the tubular sleeve, 
and displacing an expansion cone through the interiors of the first and second tubular members. In an 
exemplary embodiment, the internal flange of the tubular sleeve is positioned between the ends of the 
tubular sleeve. In an exempla.y embodiment, the internal flange of the tubular sleeve is positioned at 
one end of the tubular sleeve. In an exemplary embodiment, the tubular sleeve further comprises one 
or more sealing members for sealing the interface between the tubular sleeve and at least one of the 
tubular member. In an exemplary embodiment, the method further includes placing the tubular 
members in another structure, and displacing the expansion cone thn,ugh the interiorsof the first and 

second tubular members. In an exemplary embodiment, the method further includes raduUly 
expanding the tubular sleeve into engagement with the structure. In an exemplary embodmient. the 
method further includes sealing an annulus between the tubular sleeve and the other stmcture. In an 



31 



PCT/US02/39418 

WO 03/059549 

^p,i.g^„»ds.fO«fir«»d second ■„b.,ar™e.b.,».l...*.b,sl^.»»l»to^«.gfc 

.„.xe»pU^«nbodime„.c.up«ng«.e„ds„fd»f«a.d»cond»b„U,««»b».o.h,^^^^ 
s,eev.i„c,ud»»up.,n8«,e»b...r.,»ve.o*.»dsot««««Kls»o.d»b«W,™n.b- 

locking ring. . , . . ^ r. ^ 

lOMlSU I. is uBdmtood a,.. »H..io«s may be m«l. ta *. fbregpmg ««h»t dep««n8 *om 

„sed«,p«.vK,e,»..lbo»o.sing,apipe,tae.«.«ru«un.ls»PP<»t F„rt«™»e.*eeta»..sa«d 
teachings of the various illusw™ «*xib»»» ™y b. «o™bi«d whole or i„ pa« ,„ 

„e iM„s,„ti.e emb«dlm».«. Finally, ««™"'^' ^T""^ 
an expansion n«»d»lo,roh,.yexp«,si«.»»Un««'-.edeift.,.lon.«, in eo™bin«i« 

Wea of eo»ve«k».l »iial expansion de«e«, » ndially expand and plas^ally deto™ ,he «*nh. 
„»„be,sa»l/»lhepro««ivesleevesofftep«sentdisolos«e.Mo™ver.ofterton»of 

e<„,.en«««l »li., expansion devices such as. f« example. h,d»fc™i«8 a»d/o- « explos,ve fo™,ng 
„„, abo be used eifte. alone or m ccn*i„a«o. wid, »v oO,«Crpes of convenUonal »lia. exp»s,o„ 
d..ic.a»™.i..lyexp».landpl.s.M,deft™«»«bul,rmembe.and/o,p««c.ive,^^ 

present disclosure. 

,000152] Because conventional rotary expansion devices and methods may damage and thereby 
compromise the threaded connections between adjacent tubular members during a radial expans.on 
operation.1heuseofthetubularsleevesofthepresentexempiaryembodimentsarepart.cularly 

advantageous when the adjacenttubularmembecs an. mdially expanded and plastical^^ 
such rotary expansion devices. 

,0001531 Although illustrative embodiments of the invention have been shown and descnbed. a 
wide range of modification, changes and substitution is contemplated in the foregoing disclosu«. In 
some instances, some features of the present invention may be employed without a conesponding use 
of the other features. Accordingly, it is appropriate that the appended claims be construed broadly and 
in a manner consistent with the scope of the invention. 
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Claims 

What is claimed is: 

1 . A method of radially expanding and plastically deforming a first tubular member and a second 

tubular member, comprising: 

inserting an end of the first tubular member into an end of a tubular sleeve having an internal 

flange into abutment with the internal flange; 
inserting anind of the second tubular member into another end of the tubular sleeve; 
threadably coupling the ends of the first and second tubular member within the tubular sleeve 
until both ends of the first and second tubular members abut the internal flange of the 
tubular sleeve; and 

displacing an expansion device through the interiors of the first and second tubular members. 

2. The metl^od of claim 1, wherein the internal flange of the tubular sleeve is positioned between 
the ends of the tubular sleeve. 

3. The method of claim 1. wherein the internal flange of the tubular sleeve is positioned at one 
end of the tubular sleeve. 

4 The method of claim I, wherem the tubular sleeve further comprises one or more sealing 
members for sealing the interface between the tubular sleeve and at least one of the tubular members. 

5. The metiiod of claim 1, further comprising: 
placing the tubular members in another structure; and 

displacing the expansion device through the interiors of the first and second tubular members. 

6. The method of claim 5, furth» comprising: 

radially expanding the tubular sleeve into engagement with the structure. 

7. The method of claim 5, further comprising: 

sealing an annulus between the tubular sleeve and the other stnicture. 

8. The method of claim 5. wherein the other stnicture comprises a wellbore. 

9 The mediod of claim 5, wherein the other structure comprises a wellbore casing. 

10. The method of claim 1 . wherein the tubular sleeve fiirther comprises a sealing element coupled 
to the exterior of the tubular sleeve. 

11. The method of claim 1 , wherein the tubular sleeve is metallic. 

12. The method of claim 1, wherein the tubular sleeve is non-metallic. 

13. The method of claim 1, wherein the tubuhr sleeve is plastic. 

14. The method of claim 1, wherein the tubular sleeve is ceramic. 

15. The mediod of claim 1 , fiirther comprising: 

breaking the tubular sleeve. 
,6. The method of claim 1. wherein thetubular sleeve includes one or more longitudinal slots. 
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n Themethodofclaim wherein the tubular sleeve includes one or ^oreradia. passages. 
n. An.e.hodofn.diaUyexpandingandplasticallydefonningaf.rsttubularmemberandas 

tubular member, comprising: 

inserting an end of the first tubular member into an end of a tubular sleeve; 
coupling the end of the tubular sleeve to the end of the first tubular member; 
inserting an end of the second tubular member into another end of the tubular sleeve; 
threadably coupling the ends of the first and second tubular member within the tubular sleeve; 
coupling the other end of the tubular sleeve to the end of the second tubular member, and 
displacing an expansion device through the interiors of the first and second tubular membe... 
,9. Themethodofclaiml8,whereincouplingtheendsofthetubularsleevetotheer>dsofthefirst 

and second tubular members comprises: 

couplingthe ends ofthe tubular sleeve to the ends of the first and second tubular members 

using locking rings. 

20. Themethodofclaiml9,.,he«incouplingthee„dsofthetubularsleevetotheendsofthefirst 

and second tubular members using locking rings comprises: 

wedging the locking rings between the ends ofthe tubular sleeve and the ends ofthe first and 

second tubular members. 

21. m method of claim 19. wherein coupling the ends ofthe tubular sleeve to the emis ofthe first 
and second tubular members using locking rings comprises: 

affixing the locking rings to the ends ofthe first and second tubular members. 

22. Hie method of claim 19, wherein the locking rings are resilient 
23 The method of claim 19, wherein the locking rings are elastomeric. 

24. The method of claim 18, whe^in coupling the ends ofthe tubular sleeve to the ends ofthe first 

and second tubular members comprises: 

crimping the ends ofthe tubular sleeve onto the ends ofthe first and second tubular members. 
25 TTie method of claim 1 8, wherein the tubular sleeve iurther comprises one or more sealmg 
members for sealing the interface between the tubular sleeve and at least one ofthe tubular members. 

26. The method of claim 18, further comprising: 
placing the tubular members in another structure; and 

displacing the expansion device through the interiors ofthe first and second tubular members. 

27. The method of claim 26, further comprising: 

radially expanding the tubular sleeve into engagement with the structure. 

28. The metiiod of claim 26. further comprising: 

sealing an annulus between the tubular sleeve and the other structure. 
29 The method of claim 26. wherein the other structure comprises a wellbore. 
30. nie method of claim 26. wheiein Ac other structure comprises a wellbore casing. 
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31. The method of claim 1 8, whei«in the tubular sleeve farther comprises a sealing element 
coupled to the exterior of the tubular sleeve. 

32. The method of claim 1 8, wherein the tubular sleeve is metallic. 

33. TTie method of claim 1 8, wherein the tubular sleeve is non-metallic. 

34. nie method of claim 18, wherein the tubular sleeve is plastic. 

35. The method of claim 18. wherein the tubular sleeve is ceramic. 

36. The method of claim 1 8, further comprising: 
breakirjg the tubular sleeve. 

37 The method of claim 1 8, wherein the tubular sleeve includes one or more longitudinal slots. 

38 The method of claim 18. whei^in the tubular sleeve includes one or more radial passages. 

39. A method of radially expanding and plastically deforming a first tubular member and a second 

tubular member, comprising: 

inserting an end of a tubular sleeve having an external flange into an end of the first tubular 

member until the external flange abuts the end of the first tubular member, 
inserting the other end of the tubular sleeve into an end of a second tubular member, 
threadably coupling the ends of the first and second tubular member within the tubular sleeve 

until both ends of the first and second tubular membere abut the external flange of the 

tubular sleeve; and 

displacing an expansion device through the interiors of the first and second tubular members. 

40. The method of claim 39. wherein the external flange of the tubular sleeve is positioned 
between the ends of the tubular sleeve. 

41 . The method of claim 39. wherein the external flange of the tubular sleeve is positioned at one 
end of the tubular sleeve. 

40 The method of claim 39. wherein the tubular sleeve further comprises one or more sealing 
members for sealing the interfece between the tubular sleeve and at least one of the tubular members. 

43. The method of claim 39, further comprising: 
placing the tubular members in another structure; and 

displacing the expansion device thn,ugh the interiors of the first and second tubular members. 

44. The method of claim 43, wherem the other structure comprises a weUbore. 

45. The method of claim 43. wherein the other structure comprises a wellbore casing. 

46. The method of claim 39. wherein the tubular sleeve is metallic. 

47. The method of claim 39, wherein the tubular sleeve is non-metallic. 

48. The method of claim 39, wherein the tubular sleeve is plastic. 

49. The method of claim 39, wherein the tubular sleeve is ceiamic. 

50. The method of claim 39, further comprising: 
breaking the tubular sleeve. 

35 



PCT/13S02/39418 

WO 03/059549 



5 , m me*od of claim 39, wherein the tubular sleeve includes one or more longitudinal slots. 
52 Themethodofc1ain,39. wherein the tubularsleeve includes one or more radml pas^ges. 
53". A.ethodofradia,lyexpa„dingandplasticanydefonningaf.rsttubuiarn.em^ 

tubular member, comprising: 

,„».i„8 «. end of .he f«. «.bu,» n,e„be, i„» a. ^ of . «,b«l- s,«.. h..,ng ™ ^ 
flange into abutment with the internal flange; 
an end of >he »»nd tubular member inu, an«her e«. otd« Mbular *e™ 

abutment with the internal flange; 
couplingtheendsof1hefirstandsecondt«bularmembertothetubularsleeve;and 

displacing an expansion device through the interiorsof the f^t and second tubular ^^^^^ 

54. The method of claim 53. wherein the internal flange of the tabular sleeve is positioned 
between the ends ofthe tubular sleeve. -.v>„«l,tnne 

55 . The method of claim 53. wherein the internal flange ofthe tubular sleeve ts pos.t.oned at one 

end of the tubular sleeve. 

56 The m.U»d of claim 53, ^ *• ~bnlar afc«. firthe, comprts^, »» o, more »almB 

members for sealing*. ^«..tobe»^«""t'-"=l-''»-'''-'°"°^'^*'"'°™^- 

57. The method ofclaim 53, further comprising: 

placing the tubular members in another structure; and 

dispUcing the expansion device through the interiors ofthe first and second tubular ^^^^ 

58 The method ofclaim 57, fiiither comprising: 

radially expanding the tubular sleeve Into engagement with the structure. 
59. The metfiod of claim 57, &rther comprising: 

sealing an annulus between the tubular sleeve and the other structure. 

60 The method ofclaim 57, wherein the other structure comprises a wellbore. 

61 The method ofclaim 57. wherein the other structure comprises a wellbore casmg. 

62. The method ofclaim 53, wherem the tubular sleeve further comprises a sealing element 
coupled to the exterior ofthe tubular sleeve. 

63. The method ofclaim 53, wherein the tubular sleeve is metallic. 

64. TTie method ofclaim 53, wherein the tubular sleeve is non-metallic. 

65. The method ofclaim 53, wherein the tubular sleeve is plastic. 

66. The metliod ofclaim 53, wherein the tubular sleeve is ceramic. 

67. The method of claim 53, fiirther comprising: 
breaking the tubular sleeve. 

68 The method of claim 53, wherein the tubular sleeve includes one or more longitudmal slots. 

69 n.e method of claim 53. wherein the tubular sleeve includes one or mo« radial passages. 
70. Themethodofclaim53.whe«ineouplmgtheendsoftheflrstandsecondtubularmemberto 
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the tubular sleeve comprises: 

heating the tubular sleeve and inserting the ends of the first and second tubular members into 

the tubular sleeve. 

71 . The method of claim 53, wherein coupling the ends of the first and second tubular member to 
the tubular sleeve comprises: 

coupling the tubular sleeve to the ends of the first and second tubular members using a locking 
ring. 
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AMENDED CLAIMS 

(Received by the International Bureau on 09 May 2003 (09.05 03) original claims 
1,18^9 and 53 amended; claims 72-136 added, remaining claims unchanged] 

1 . A method of radially expanding and plastically defonning a first tubular member and a 
second tubular member, comprising: 

inserting a threaded end of the first tubular member into an end of a tubular sleeve having an mternal 
flangp into abutment with the internal flange; 

inserting a threaded end of the second tubular member into another end of the tubular sleeve; 
threadably coupling the threaded ends of the first and second tubular member within the tubular 
sleeve until both ends of the first and second tubular members abut the internal flange of the tubular 

sleeve; and 

displacing an expansion device through the interiors of the first and second tubular member, to 
n^dially expand and plastically deform the threaded ends of the first and second tubular members. 

2. The method of claim 1, wherein the internal fbnge of the tubular sleeve is positioned between 
the ends of the tubular sleeve. 

3. The method of claim 1, wherem the internal flange of the tubular sleeve is positioned at one 
end of the tubular sleeve. 

4 The method of claim 1, wherein the tubular sleeve further comprises one or more sealing 
members for sealing the interface between the tubular sleeve and at least one of the tubular members. 

5. The method of claim 1 , further comprising: 
placing the tubular members in another structure; and 

displacing the expansion device through the interiors of the first and second tubular members. 

6. The method of claim 5, fiirflier comprising: 

radially expanding the tubular sleeve into engagement with the structure. 

7. The method of claim 5, further comprising: 

sealing an annulus between the tubular sleeve and the other structure. 

8. The method of claim 5, wherein the other structure comprises a wellbore. 

9. The method of claim 5, wherein the other structure comprises a wellbore casing. 
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10. The method of claim 1, wherein the tubular sleeve further comprises a sealing element 
coupled to the exterior of the tubular sleeve. 

1 1 . The method of claim 1 , wherein the tubular sleeve is metallic. 

12. The method of claim 1, wherein the tubular sleeve is non-metallic. 

13. The method of claim 1, wherein the tubular sleeve is plastic. 

14. The method of claim 1, wherein the tubular sleeve is ceramic. 

1 5 . The method of claim 1 , further comprising: 
breaking the tubular sleeve. 

16. The method of claim 1, wherein the tubular sleeve includes one or more longitudinal slots. 

17. The method of claim 1, wherein the tubular sleeve includes one or more radial passages. 

1 8. A method of radially expanding and plastically deforming a first tubular member and a 
second tubular member, comprising: 

inserting a threaded end of the first tubular member into an end of a tubular sleeve; 
coupling the end of the tubular sleeve to the threaded end of the first tubular member; 
inserting a threaded end of the second tubular member into another end of the tubular sleeve; 
threadably coupling the thieaded ends of the first and second tubular member within the tubular 
sleeve; 

coupling the other end of the tubular sleeve to the threaded end of the second tubular member; and 
displacing an expansion device through the interiors of the first and second tubular members to 
radially expand and plastically defom the threaded ends of the first and second tubular members. 

19. The method of claim 1 8, wherein coupling the ends of the tubular sleeve to the ends of the 
first and second tubular members comprises: 

coupling the ends of the tubular sleeve to the ends of the first and second tubular members 
using locking rings. 

20. The method of claim 19, wherein coupling the ends of the tubular sleeve to tfie ends of the 
first and second tubular members using locking rings comprises: 
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second tubular members. 

, .He.etHodofclai.l9..he.incoupUng*eendsofthe.bulars.^^^ 

firstandsecondtubularmembersusinglockingringscompnses: 

affaing the lockingringstotheendsof the fi«t and second tubular me™^^^ 

22. Themethodof claim 19. wherein the locking ring, are resilient. 

23. The method of claim 19. wherein the locking rings are elastomeric. 

24. l.emethodofclaimI8..hereincouplingtheendsofthetuhularsleevetotheend^ 

firstandsecondtubularmemberscomprises: f:,^ «„d second tubular members, 

crimping the ends of the tubular sleeve onto the ends of the first and second tubu 

,S mmethodofclaiml8,whereinthetubularsle.vefiKthercompriseso„eormoresea^^^^ 
:embe.rrgthe.terfacebe.een.embularsleeveandatl^ 

26. The method of claim 18, further comprising: 

olacing the tubular members in another structure; and 

27 The method ofclaim 26. further comprising: 

radially expanding the tubular sleeve into engagement with the structure. 

28 The method ofclaim 26, further comprising: 

sealing an am>ulus between the tubular sleeve and the other structure. 

29. The method of data 26. wherein the other structure comprises a wellbore. 

30. Themethodofclaim26.whereintheotherstructurecomprisesawellborecasing. 

3,. The method ofclaim 18. wherein the tubular sleeve further comprises a sealing element 
coupled to the exterior of the tubular sleeve. 

32. Themethodofclaiml8,whereinthetubularsleeveismetallic. 
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33 . The method of claim 1 8, wherein the tubular sleeve is non-metallic. 

34. The method of claim 18, wherein the tubular sleeve is plastic. 

35. The method of claim 1 8, wherein the tubular sleeve is ceramic. 



36. The method of claim 1 8, further comprising: 
breaking the tubular sleeve. 

37. The method of claim 18, wherein the tubular sleeve includes one or more longitudinal slots. 

38. The method of claim 18, wherein the tubular sleeve includes one or more radial passages. 

39. A method of radially expanding and plastically deforming a first tubular member and a 
second tubular member, comprising: 

inserting an end of a tubular sleeve having an external flange into a threaded end of the first tubular 
member until the external flange abuts the threaded end of the first tubular member, 
inserting the other end of the tubular sleeve into a threaded end of a second tubular member; 
threadably coupling the threaded ends of the first and second tubular member within the tubular 
sleeve until both threaded ends of the first and second tubular members abut the external flange of the 
tubular sleeve; and 

displacing an expansion device through the interiors of the first and second tubular members to 
radially expand and plastically deform the threaded ends of the first and second tubular members. 

40. The method of claim 39, wherein tfie external flange of the tubular sleeve is positioned 
between the ends of Ae tubular sleeve. 

41. The metfiod of claim 39, wherein the external flange of the tubular sleeve is positioned at one 
end of the tubular sleeve. 

42. The method of claim 39, wherein the tubular sleeve further comprises one or more sealing 
members for sealing the interface between the tubular sleeve and at least one of the tubular members. 



43. The method of claim 39, further comprising: 

placing the tubular members in another structure; and 
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displacing the expansion device through the interiors of the first and second tubular members. 

44. The method of claim 43, wherein the other structure comprises a wellbore. 

45. The method of claim 43, wherein the other structure comprises a wellbore casing. 

46. The method of claim 39, wherein the tubular sleeve is metallic. 

47. The method of claim 39, wherein the tubular sleeve is non-metallic. 

48. The method of claim 39, wherein the tubular sleeve is plastic. 

49. The method of claim 39, wherein the tubular sleeve is ceramic. 

50. The method of claim 39, further comprising: 
breaking the tubular sleeve. 

5 1 . The method of claim 39, wherein the tubular sleeve includes one or more longitudinal slots. 

52. The method of claim 39, wherein the tubular sleeve includes one or more radial passages. 

53 . A method of radially expanding and plastically deforming a first tubular member and a 
second tubular member, comprising: 

inserting an end of the first tubular member into an end of a tubular sleeve having an internal flange 
into abutment vnth the internal flange; 

inserting an end of the second tubular member into another end of the tubular sleeve into abutment 
with the internal flange; 

coupling the ends of the first and second tubular member to the tubular sleeve; and 
displacing an expansion device through the interiors of the first and second tubular members to 
radially expand and plastically deform the ends of the first and second tubular members. 

54. The method of claim 53, wherein the internal flange of the tubular sleeve is positioned 
between the ends of the tubular sleeve. 

55. The method of claim 53, wherein the internal flange of the tabular sleeve is positioned at one 
end of the tubular sleeve. 
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56. The method of claim 53, wherein the tubular sleeve further comprises one or more sealing 
members for sealing the interface between the tubular sleeve and at least one of the tubular members. 

57. The metliod of claim 53, further comprising: 
placing the tubular members in another structure; and 

displacing the expansion device through the interiors of the first and second tubular members. 

58. The method of claim 57, further comprising: 

radially expanding the tubular sleeve into engagement with the structure. 

59. The method of claim 57, further comprising: 

sealing an annulus between the tubular sleeve and the other structure. 

60. The method of claim 57, wherein the other structure comprises a wellbore. 

61. The method of claim 57, wherein the other structure comprises a wellbore casing. 

62. The method of claim 53, wherein the tubular sleeve further comprises a sealing element 
coupled to the exterior of the tubular sleeve. 

63. The method of claim 53, wherein the tubular sleeve is metallic. 

64. The method of claim 53, wherein the tubular sleeve is non-metallic. 

65. The method of claim 53, wherem the tubular sleeve is plastic. 

66. The method of claim 53, wherein the tubular sleeve is ceramic. 

67. The method of claim 53 , further comprising: 
breaking the tubular sleeve. 

68. The method of claim 53, wherein the tubular sleeve includes one or more longitudinal slots. 

69. The method of claim 53, wherein the tubular sleeve includes one or more radial passages. 
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70. The method of claim 53, wherein coupling the ends of the first and second tubular member to 

the tubular sleeve comprises; 

heating the tubular sleeve and inserting the ends of the first and second tubular members into 

the tubular sleeve. 

71. The method of claim 53. wherein couplingthe ends of the first and second tubular member to 
the tubular sleeve comprises: 

coupling the tubular sleeve to the ends of the first and second tubular members using a locking ring. 

72. The method of claim 1, further comprising: 

positioning the first tubular member, the second tubular member, the tubular sleeve, and the 

expansion device within a wellbore; and 
then displacing the expansion device through the interiors of the first and second tubular 

members to radially expand and plastically deform the threaded ends of the first and 

second tubular members. 

73. The method of claim 18, further comprising: 

positioning the first tubular member, the second tubular member, the tubular sleeve, and the 

expansion device within a wellbore; and 
then displacing the expansion device through die interiors of the first and second tubular 

members to radially expand and plastically deform the threaded ends of the first and 

second tubular members. 

74. The method of claim 39, fiiither comprising: 

positioning the first tubular member, the second tubular member, the tubular sleeve, and the 

expansion device within a wellbore; and 
then displacing the expansion device through the interiors of the first and second tubular 

members to radially expand and plastically deform the threaded ends of the first and 

second tubular members. 

75. The mediodofclaim 53, fiirther comprising: 

positioning the first tubular member, the second tubular member, the tubular sleeve, and the 

expansion device within a wellbwe; and 
then displacing the expansion device through the interiors of the fu:st and second tubular 

members to radially expand and plastically deform the threaded ends of the first and 

second tubular members. 
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76. An apparatus, comprising: 

a first tubular member comprising a threaded end; 

a second tubular member comprising a threaded end; and 

a tubular sleeve that receives, overlaps with, and is coupled to the threaded ends of the first 

and second tubular members; 
wherein the threaded end of the firet tubular member is threadably coupled to the threaded 

end of the second tubular member, and 
wherein the threaded ends of the firet and second tubular members are radially expanded and 

plastically deformed. 

77. Hie apparatus of claim 76, wherein the threaded ends of the first and second tubular members are 

radially expanded and plastically deformed within a wellbore. 

78. The apparatus of claim 76, wherein the threaded ends of the fiist and second tubular members are 

in circumferential compression; and wherein the tubular sleeve is in circumferential 

tension. 

79. The apparatus of claim 76, wherein the opposite ends of the tubular sleeve are tapered. 

80. The apparatus of claim 76. wherein the tubular sleeve comprises an internal flange that abuts the 
ends faces of the threaded ends of the first and second tubular members. 

81. nie apparatus of clafan 80, wherein the internal flange is positioned proximate an end of the 
tubular sleeve. 

82. The apparatus of claim 76, wherein the interface between the exterior surfaces of the first and 
second tubular members and the interior surface of the tubular sleeve provides a fluid tight seal. 

83 . The apparatus of claim 76, wherein the tubular sleeve includes one or more sealing membeis for 
sealing an interface between the interior surface of the tubular sleeve and the exterior surfaces of at 
least one of the first and second tubular members. 

84 The apparatus of claim 76. fimher comprising a structure defining an opening for receiving Ae 
fiBt and second tubular members and the tubular sleeve; wherein the tubular sleeve includes one or 
more sealing members for sealing an interfece between die tubular sleeve and the structure. 
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85. The apparatus of claim 76. wherein the tubular sleeve comprises materials selected fiom the 

group consisting of: 

plastic, ceramic, elastomeric, composite, frangible material, or metal. 

86. The apparatus of claim 76, wheiem the tubular sleeve defines one or more radial passages. 

87. The apparatus of claim 86, wherein one or more of the radial passages comprise axial slots. 

88. Hie apparatus of claim 87. wherein the axial slots are staggered in the axial direction. 

89. The apparatus of claim 76, further comprising one or more retaining members for coupling the 
ends of the tubular sleeve to the exterior surfaces of the first and second tubular members. 

90. The apparatus of claim 89. wherein one or more of the retaining members penetrate the exterior 
surfaces of at least one of the first and second tubular members. 

91 . The apparatus of claim 89, wherein one or more of the retaining members are elastic. 

92. The apparatus of claim 76, wherein the ends of the tubular sleeve are deformed into engagement 
with the exterior surfaces of the first and second tubular members. 

93. An apparatus, comprising: 

a first tubular member comprising a threaded end; 

a second tubular member comprising a threaded end; and 

a tubular sleeve that is received within, overlaps with, and is coupled to the threaded ends of 

the first and second tubular members; 
wherein the threaded end of the first tubular member is threadably coupled to the threaded 

end of the second tubular member; and 
wherein the threaded ends of the first and second tubular members are radially expanded and 

plastically deframed. 

94. The apparatus of claim 93, wherein the threaded ends of the first and second tubular members are 
radially expanded and plastically deformed within a wellbore. 
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95. The apparatus of claim 93, wherein the threaded ends of the first and second tubular members are 

in circumferential tension; and wherein the tubular sleeve is in circumferential 
compression. 

96. The apparatus of claim 93, wherein the opposite ends of the tubular sleeve are tapered. 

97. The apparatus of claim 93, wherein the tubular sleeve comprises an external flange that abuts 
ends faces of the threaded ends of the first and second tubular members. 

98. The apparatus of claim 97, wherein the external flange is positioned proximate an end of the 
tubular sleeve. 

99. The apparatus of claim 93, wherein the interface between the interior surfaces of the first and 
second tubular members and die exterior surface of the tubular sleeve provides a fluid tight seal. 

100. The apparatus of claim 93, wherein the tubular sleeve includes one or more sealing members for 
sealing an interface betwera the exterior surface of die tubular sleeve and the interior surfaces of at 
least one of the first and second tubular members. 

101. The apparatus of claim 93, wherein the tubular sleeve comprises materials selected torn the 
group consisting of: 

plastic, ceramic, elastomeric, composite, frangible material, or metal. 

102. The apparatus of claun 93, wherein die tubular sleeve defines one or more radial passages. 

103. The apparatus of claim 102, wherein one or more of the radial passages comprise axial slots. 

104. The apparatus of claim 103, wherein the axial slots are staggered in the axial direction. 

105. An apparatus, comprising: 

a first tubular member; 

a second tubular member; and 

a tubular sleeve diat receives, overlaps with, and is coupled to the tfu^aded ends of the first 

and second tubular members; 
wherein the ends of the first and second tubular members are in circumferential compression 

and the tubular sleeve is in circumferential tension; and 
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wherein the ends of the first and second tubular members are radially expanded and 
plastically deformed. 

106. The apparatus of claim 105, wherein the ends of the first and second tubular members are 

radially expanded and plastically deformed within a wellbore. 

107. The apparatus of claim 105, wherein the opposite ends of the tubular sleeve are tapered. 

108. The apparatus of claim 1 05, wherein the tubular sleeve comprises an internal flange that abuts 
the ends faces of the threaded ends of the furst and second tubular members. 

109. The apparatus of claim 108, wherein the internal flange is positioned proximate an end of the 
tubular sleeve. 

110. The apparatus of claim 105, wherein the interface between the exterior surfaces of the first and 
second tubular members and the interior surfece of the tubular sleeve provides a fluid tight seal. 

111. The apparatus of claim 1 05, wherein the tubular sleeve includes one or more sealing members 
for sealing an interface between the interior surfece of the tubular sleeve and the exterior surfaces of 
at least one of the first and second tubular members. 

112. The apparatus of claim 1 05, further wmprising a structure defining an opening for receiving the 
first and second tubular members and the tubular sleeve; wherein the tubular sleeve includes one or 
more sealmg members for sealing an interface between the tubular sleeve and the structure. 

113. The apparatus of claim 105, wherein the tubular sleeve comprises materials selected fi*om the 
group consisting of: 

plastic, ceramic, elastomeric, composite, firangible material, or metal. 

1 14. The apparatus of claim 105, wherein the tubular sleeve defines one or more radial passages. 

1 15. The apparatus of claim 1 14, wherein one or more of the radial passages comprise axial slots. 

1 16. The apparatus of claim 1 1 5, wherein the axial slots are staggered in the axial direction. 
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117. The apparatus of claim 105, further comprising one or more retaining members for coupling the 
ends of the tubular sleeve to the exterior surfaces of the first and second tubular members. 

1 1 8. The apparatus of claim 1 1 7, wherein one or more of the retaining members penetrate the exterior 
surfaces of at least one of the first and second tubular members. 

1 19. The apparatus of claim 1 17, wherein one or more of the retaining members are elastic. 

120. The apparatus of claim 105, wherein the ends of the tubular sleeve are deformed into 
engagement with the exterior surfaces of the first and second tubular members. 

121. An apparatus, comprising: 

a first tubular member, 
a second tubular member; 

a tubular sleeve that receives, overiaps with, and is coupled to the threaded ends of the first 

and second tubular members; 
one or more first resilient locking members for locking the first tubular member to the tubular 

sleeve; and 

one or more second resilient locking members for locking the second tubular member to the 
tubular sleeve; 

wherein the ends of the first and second tubular members are coupled to the in circumferential 
compression and the tubular sleeve is in circumferential tension; and 

wherein the ends of the first and second tubular members are radially expanded and 
plastically deformed. 

122. The apparatus of claim 121, wherein the ends of the first and second tubular members are 

radially expanded and plastically deformed within a wellbore. 

1 23 . The apparatus of claim 121, wherein the opposite ends of the tubular sleeve are tapered. 

124. The apparatus of claim 121, wherein the tubular sleeve comprises an internal flange that abuts 
the ends faces of the threaded ends of the first and second tubular members. 

125. The apparatus of claim 124, wherein the internal flange is positioned proximate an end of the 
tubular sleeve. 



49 

AMENDED SHEET (ARTICLE 19) 



wo 03/059549 PCT/13S02/39418 

126. The apparatus of claim 121, wherein the interfece between the exterior surfaces ofthe first and 
second tubular members and the interior surface of the tubular sleeve provides a fluid tight seal. 

127. The apparatus of claim 121, wherein the tubular sleeve includes one or more sealing members 
for sealing an interface between the interior surface of the tubular sleeve and the exterior surfaces of 
at least one of the first and second tubular members. 

128. The apparatus of claim 121. fiirther comprising a structure defining an opening for receiving the 
first and second mbular members and the tubular sleeve; wherein the tubular sleeve includes one or 

sealing members for sealing an interface between the tubular sleeve and the structure. 



more 



129. The apparatus of claim 121. wherein the tubular sleeve comprises materials selected torn the 

group consisting of: 

plastic, ceramic, elastomeric, composite, frangible material, or metal. 

130. The apparatus of claim 121, wherein the tubular sleeve defmes one or more radial passages. 

13 1. The apparatus of claim 130, wherein one or more of the radial passages comprise axial slots. 

132. The apparatus of claim 131, wherein the axial slots are staggered in the axial direction. 

133. The apparatus of claim 121, further comprising one or more retaining members for coupling the 
ends of the tubular sleeve to the exterior surfaces of the first and second tubular members. 

134. The apparatus of claim 133, wherein one or more of the retaining members penetrate the exterior 
sur&ces of at least one of the first and second tubular members. 

135. The apparatus of claim 133, wherein one or more of the retaining members are elastic. 

136. The apparatas of claim 121, wherein the ends ofthe tubular sleeve are deformed into 
engagement with die exterior surfeces of the first and second tubular members. 
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